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WIL  r.  FILL  ft  CO^ 


PREFACE 


The  following  pages  contain  an  epitome  of  what  is  essentially 
the  Natural  History-  of  Medicine;  including  the  important  facts, 
thus  far  learned,  regarding  the  origin,  dissemination,  and  prevention 
of  disease. 

Beyond  its  place  in  the  System  of  which  it  is  a  part,  the  work 
virtually  forms  an  Introduction  to  the  Science  of  Medicine.  It 
treats  especially  of  the  Preservation  of  Health  and  the  Prevention 
of  Disease,  seeking  a  basis  for  intelligent  prophylaxis  in  a  study 
of  morbid  processes  and  their  causation;  but  this  has  necessitated 
a  wide  range  of  inquiry.  The  discussion  of  Etiology  must  take 
into  account  the  psychic  as  well  as  the  physical  characteristics  of 
men;  the  heredity  as  well  as  the  constitution  of  the  individual; 
the  intrinsic  failures  and  perversions,  as  well  as  the  environmental 
factors,  that  may  disturb  mind  and  body.  The  artificial  conditions 
of  civilization,  the  diversity,  complexity,  and  strenuosity  of  the 
activities  of  modem  life,  the  reciprocal  influences  of  individuals 
upon  communities  and  of  communities  upon  individuals,  render  it 
necessary,  alike  in  the  study  of  Personal  Hygiene  and  of  Public 
Health,  to  consider — at  least  by  allusion — many  aspects  of  Sociology ; 
involving  questions  of  Economics,  of  Engineering,  of  Manufacturing, 
of  Architecture,  of  Pedagogics,  of  Commercial  Intercourse,  of  Taxa- 
tion, of  Municipal  Government.  Certain  fundamentals  of  Pathol- 
ogy must  be  presented,  together  with  the  principal  facts  of  Epi- 
demiology, much  of  Parasitology,  and — in  view  of  recent  discoveries 
as  to  the  conveyance  of  infection  by  insects — something  of  Ento- 
mology. The  Care  of  the  Sick-room  is  a  primary  factor  in  the 
restriction  of  epidemics,  and  in  no  other  connection  can  Nursing, 
an  important  branch  of  Therapeutics,  so  appropriately  be  discussed 
from  the  physician's  viewpoint.  The  apportionment  of  space 
among  the  various  topics  has  been  influenced  chiefly  by  their  rela- 
J'/ve  importance;  but  in  part  by  practical  considerations  and  in 
st^Jiie  degree  by  novelty — recent  investigations  seeming  to  call  for 
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dlscus^on  at  greater  length  than  those  whose  mulls  atr  more 
widely  known.  In  the  study  of  morbific  agents.  micro-orKaniMns 
demand  especial  allention.  They  have  heeii  vcmsidi-K-d  with; 
regard  to  their  evolution  and  lifc-histon,'.  llic  manner  of  their  <liffu- 1 
ston.  the  ways  in  which  they  invade  the  living  organism,  the  poisons] 
that  they  produce,  the  changes  in  function  and  structure  thai  theyi 
provoke,  tin'  cnvirnmntnlal  and  other  factors  favoring  or  oppoeingj 
their  activity,  and  the  means  hy  which  they  can  be  avoided  oc[ 
destroyed,  nr  the  Iwdy  be  deft-tided  ugninM  them^not  the  least' 
among  the  latter  being  certain  peculiar  and  subtile  immune  andi 
bacteriolytic  serums,  cidture  products  and  extracts,  with  whicb] 
modern  research  has  hcgtm  to  displace  drugs  both  in  the  prophy-j 
laxis  and  the  treatment  of  the  Infectious  Diseases. 

As  many  matters  considered  at  length  in  one  chapter  have  tm-j 
portant  bearings  on  subjects  treated  in  others,  the  essential  dat&l 
have  in  many  instances  been  re|)eated  briefly,  in  order  to  makftl 
the  individual   chapters   as  complete  as  possible  and  increase  the 
value  of  the  book  as  a  work  of  rt-ference.     Illustrations  have  been 
introduced  wherever  they  seemed   of  value,  and  in  many  places] 
fcve  been  made  to  ser\-e  in  lieu  of  descriptions.     The  chapters  oal 
ersonal  Hygiene."  "Nursing."  and  the  "Sick-room"  are  neces- 
sarily dogmatic  and  praclieal.     It  is  a   coimnon   experience  that  i 
through  neglect  of  apparently  trivial  matters,  disease  raay  arise,  epi-  < 
demies  be  spread,  the  recovery  of  the  sick  be  hindered.     No  chain  ifti 
stronger  than  its  weakest  Unk,  and  this  is  equally  true  of  domestic] 
as  of  civic  prophylaxis.     The  'bigness  of  little  things'   might  bcj 
taken  as  the  kej'-note  of  this  portion  of  the  book. 

In  deference  to  the  general  plan  of  the  System,  specific  literary  ' 
references  have  been  omitted;  yet,  hy  other  means,  the  attempt 
has  been  made  to  indicate  suflicicnlly  the  credit  due  various  authors 
and  in  vest  igu  tors  quoted,  especially  ugxin  subjects  of  recent  and ' 
controversial  nature.  Use  has  been  made  of  every  available  source 
of  iciromiation,  medical  libraries  and  periodicals  having  been  con- 
sulted freely. 


The  editor  takes  a  special  pleasure  in  this  volume,  llie  im- 
portance of  measures  designed  lo  prevent  the  development  and 
spread  of  disease  needs  not  be  championed ;  but  the  inclusion  of  a 
thorough  iinil  detailed  sUidy  of  such  measures  is  not  uMial  in  Systems 
of  Therapeutics.     The  present  work  is  a  practical  contribution  in 
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support  of  the  opinion  that  the  subjects  of  prophylaxis  and  of  treat- 
ment should  not  be  divorced  in  teaching,  study,  or  thought.  More- 
over, the  common  principles  underlying  the  prevention  of  disease 
and  the  management  of  the  sick;  the  dependence  of  these  upon 
the  forces  at  work  in  producing  natural  immunity  and  natural 
recovery;  the  influence  of  evolutionary  processes  upon  all  the  phe- 
nomena considered ;  and  the  essentially  vital  natiu^e  of  both  morbid 
and  recuperative  action  will,  it  is  hoped,  be  made  evident  by  the 
facts  here  brought  together  and  arranged  according  to  a  definite 
system  of  progressive  exposition.  Although  intimately  related 
with  one  another,  and  together  forming  an  organic  whole,  the 
interdependence  of  these  facts  is  not  at  once  obvious  to  the  student 
who  meets  them  only  as  scattered  throughout  a  host  of  treatises 
on  various  subjects.  Much  industry  has  been  expended  upon  their 
collation  and  presentation,  but  if  the  result  shall  prove  as  useful 
as  has  been  anticipated,  it  will  have  been  expended  to  good  purpose. 
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Section  I 
THE  ORIGIN  OF  DISEASE 


CHAPTER   I 

HEALTH  AND  ITS  DEFENSES 

Definitions. — Prophylaxis:  Health;  Disease;  Infection;  Contagion; 
Inoculation;  Endemic;  Epidemic;  Pandemic;  Resistance;  Immunity; 
Susceptibility;  Diathesis.     The  Relation  of  Nosogeny  to  Prophylaxis. 

Etiology. 

DEFINITIONS 
Prophylaxis 

Prophylaxis,  the  science  of  the  preservation  of  health  or  the  pre- 
vention of  disease,  is  based  upon  our  knowledge  of  the  causation  of 
disease,  or  etiology.  This  basis  includes  not  merely  the  consideration 
of  morbific  agents,  but  also  the  manner  of  their  diffusion,  and  the  ways 
in  which  they  invade  and  modify  the  living  (human  or  animal) 
organism. 
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Health  and  Disease 

Health  cxpn-ss-;!  the  harmonious  relationship  of  the  living  organ- 
ism with  its  environment.  It  is  a  relative  rather  than  an  al>!i<i]tite 
condition,  nnd  implit-s  both  the  adaptation  and  the  powor  of  further 
adaptability  of  the  organism  in  structure  and  function  to  its  sur- 
Foundings.  Of  all  organized  bdngs.  man  shows  the  greatest  ability 
tn  adjust  himself  to  diverse  environments,  and  for  him  the  torrid 
atmosphere  of  the  tropics,  the  e-xtremc  cold  of  the  Arctic  regions, 
the  nllttiide  of  high  mountains,  the  low  level  of  plains,  iire  alike  com- 
patible with  perfect  heahh.  As  health  presupposes  a  structural  and 
funetionni  condition  suited  to  the  environment,  any  condition  the 
reverse  of  this  is  properly  considered  an  abnormality.  Disease 
expres-ses  an  inharmonious  relation  of  the  individual  with  the  envi- 
ronment.   It  is  structural  or  functional  abnormahty  of  the  organism. 


Diseases  arc  cliaracterizcd  by  metabolic  perversions  occurring 
within  the  body,  from  the  untoward  action  of  physical,  chemical,  or 
organized  agents  or  psychic  innucnecs.  When  caused  by  micro- 
orgunisnis.  they  are  termed  infectious,  zymotic,  or  specific  diseases 
or  mycoses.  The  attempt  lias  l>ecn  made  to  restrict  the  term  'infec- 
tious' to  diseases  produced  by  bacteria  alone;  but  this  is  unjustifia- 
ble. A  number  of  the  most  characteristic  Infectious  diseases,  such 
as  smallpox  and  yellow  fever,  may  prove,  as  bus  malaria,  to  be  due  to 
an  animal  rather  than  a  vegetabW  parasite.  It  seems  best,  therefore, 
to  include  among  the  infectious  diseases  all  those  caused  by  living 
micro-organisms,  whethtr  b:tct(-ri;i,  molds,  yeasts,  or  animakiilfs. 

Infection,  Contagion,  and  Inoculation. — Communicable  dis- 
eases arc  those  thnt  may  be  transmitted  from  one  sick  person  (or 
ammal)  to  another,  in  any  manner  whatsoever.  T\\q  term  infection 
may  be  applied  either  to dirert  disease  transmission  or  to  transmission 
of  an  indirect  cliaractcr,  as  by  means  of  air.  water,  soil,  and  elothinf;; 
by  many  authors,  however,  it  is  re.stricted  to  the  latter  metluKl.  Such 
indirect  transmission  occurs  in  typhoid  fever,  cholera,  and  dysentery. 
Contagion  is  a  form  of  infection,  implying  the  more  direct  mode  of 
transmission,  in  which  the  disease  is  acquired  through  close  proximity 
of  the  well  to  the  sick.  No  lesion  of  the  surface  is  n'(|uired.  Small- 
pox, typhus  fever,  and  scarlet  fever  are  classed  as  contagious  diseases. 
Inoculation  occurs  wht-n  the  microorganism  enters  the  body  through 
a  break  or  lesion  in  the  skin  or  mucous  membrane.  Rabies,  tetanus, 
syphilis,  and  malaria  are  examples  of  inoculable  diseases. 
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With  the  increase  of  knowledge  of  the  infectious  diseases,  these 
terms  have  a  lessened  value.  There  is  no  sharp  line  of  distinction 
between  infection,  contagion,  and  inoculation,  for  in  a  single  disease 
any  one  of  the  three  methods  may  be  operative.  For  example,  scar- 
let fever  may  be  conveyed  by  milk,  and  therefore  by  infection;  by 
direct  contact,  or  contagion;  and  by  the  subcutaneous  injection  of 
saliva  from  the  infected  into  the  well,  or  by  inoculation.  A  classi- 
fication, however,  may  be  made  from  the  predominant  natural  method 
of  transmission  for  the  special  disease.  Unfortunately  in  a  number 
of  instances  this  is  as  yet  obscure. 

If  a  disease  be  continuously  present  in  a  locality,  it  is  said  to  be 
endemic.     Thus,  until  1901  yellow  fever  was  endemic  in  Havana. 

"An  epidemic  is  an  outbreak  of  a  communicable  or  infectious  dis- 
ease, affecting  a  dozen  or  more  individuals  in  quick  succession  before 
the  recovery  of  the  first  case,  whether  arising  from  a  single  focus  or 
several  foci  in  a  neighborhood."* 

A  pandemic  is  an  epidemic  covering  a  vast  area  of  territory,  per- 
haps the  known  globe,  and  involving  great  numbers  of  people.  In- 
fluenza notably  recurs  as  a  pandemic,  and  the  great  pandemics  of 
plague  are  especially  impressed  upon  history. 

Resistance,  Immunity,  and  Susceptibility 

The  health  of  an  organism  implies  that  it  is  not  merely  able  to  cope 
with  the  ordinary  unfavorable  factors  that  surround  it,  but  that  it 
also  has  an  adaptabihty  to  other  and  less  common  unfavorable  con- 
ditions. There  is  therefore  a  certain  amount  of  normal  reserve  power 
(resistance)  fortifying  the  organism,  although  to  a  limited  extent, 
against  unusual  morbiiic  influences.  When  this  excess  of  resisting 
power  is  apparent,  it  is  termed  immunity,  or  insusceptibility.  Im- 
munity is  always  spoken  of  in  relation  to  a  given  morbific  influence. 
Not  only  does  it  vary  in  amount  in  different  animals  and  in  different 
members  of  the  same  species,  but  it  also  varies  in  the  same  indi- 
vidual at  different  times;  that  is  to  say,  it  is  susceptible  of  increase 
and  diminution;  or,  when  latent,  of  evocation.  The  successful  pre- 
vention of  disease  depends  upon  the  inhibition  or  restriction  of  the 
range  of  action  of  morbific  factors,  on  the  development  of  an  immu- 
nity, or  on  the  cooperation  of  these  factors.  If  we  consider  health  to 
be  represented   by  a   plus,  and   disease -producing  conditions  by  a 
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minus  quantity,  wc  may  assume  th«  possibility  of  adding  iminunjty 
units.  tlia5  imTinising  llu-  plus  condition ;  or  of  ndding  minus  morbific 
units,  thus  reducing  or  annulling  the  plus  enndilion.  Health  will  be 
mjiintainvd  if  tht  sum  uf  the  immunity  units  exceeds  that  of  the 
morbific  factors. 

Susceptibility  or  predisposition  may  be  cxprrsscd  as  a  great 
reduction,  oi'  alisi'tice  of,  the  plus  factors,  while  immunity  itxliciitc-s 
thdr  relative  excess.  In  Ihf  former  condition  the  action  of  a  few 
morbi(ic  units  will  result  in  disease,  white  in  the  latter  the  active  mor- 
bific factor  may  Ix-  large  without  any  alteration  in  health. 


Diathesis  is  a  form  of  predisposition  usually  inherited,  charactcriicd 
by  a  tfiitleiicy  l<>  dewlnp  a  et-rtain  disease  at  some  period  during  life. 
It  suggests  that  the  predisposing  causes  of  a  disease  are  innate  in  the 
organism.  Thus,  gouty  diathesis,  rheinnatic  dinthe.-R*,  IuIktcuIous 
diathesis,  are  terras  indicating  a  tendency  of  Uic  possessors  to  de- 
velop giiut,  rheumatism,  or  ttibercidosis. 


THE  RELATION  OF  NOSOGENY  TO  PROPHYLAXIS 
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In  the  prevention  of  disease  it  is  necessary  to  take  cognizance  of 
the  individual,  not  only  before  the  onset,  but  also  during;  the  entire 
course  of  the  malady.  It  iscustomary  to  describe  the  development 
and  progress  of  an  infectious  disease  under  the  follntviiig  heads; 
(i)  Exposure,  a  period  in  which  the  individual  is  in  proximity  with 
the  morbific  agents.  (7)  Infection,  or  that  period  when  the  specific 
factor  enters  (inoculation)and  initiates  disease,  (t)  Incubation,  the 
periwi  fiilluvving  iiifeclion  and  tusliiig  until  the  onset  of  Ihc  earHest 
sjnnptoms.  (4)  Prodromes,  the  period  of  early  and  indefinite  symp- 
toms. (5)  Onset  or  invasion,  when,  gra<lually  or  rapidly,  thcdcrmile 
symptoms  of  the  disease  first  become  manifest.  (6)  The  acme  or 
fastigium— the  period  in  which  the  disease  readies  and  maintains 
its  height,  (7)  The  decline  or  defervescence— the  period  charac- 
teriiK'd  by  the  abrupt  (crisis)  or  graduid  (lysis)  cessation  of  symp- 
toms, (8)  Convalescence — the  period  during  which  restoration  of 
health  or  recovery  occurs. 

As  variations  from  the  foregoing  course,  there  arc:  (a)  chronicity, 
in  which  there  is  an  indefinite  continuation  of  the  morbid  process:  (b) 
relapse,  in  wliieh,  during  or  pix-ceilinf;  convalescence,  there  is  a  re- 
turn to  morbid  acti\'ity ;  (c>  sequels,  or  secondary  morbid  processes; 
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and  (d)  death,  either  as  a  direct  or  indirect  result  of  the  original  mor- 
bid process. 

In  each  of  these  conditions  prophylaxis  should  play  an  important 
part ;  on  the  one  band,  protecting  the  individual,  and,  on  the  other, 
the  community  in  which  the  individual  lives  or  dies. 

Exposure. — During  the  period  in  which  the  individual  is  exposed 
to  the  morbific  agent,  prophylaxis  should  be  directed  to  combat  the 
action  of  the  causal  factor  and  to  develop  in  the  tissues  a  condition 
of  resistance  or  immunity.  The  former  is  exemplified  in  the  measures 
of  disinfection,  the  latter  in  the  methods  of  prophylactic  inocu- 
lation and  antitozination.  For  the  benefit  of  the  community,  it 
may  also  be  wise  to  keep  under  surreillance  or  detention  one  known 
to  have  been  exposed. 

Infection  and  Incubation. — After  infectious  agents  have  entered 
the  body  antitoxin  is  still  applicable,  but  prophylactic  inoculation,  as 
a  rule,  becomes  valueless ;  for  the  development  of  the  artificial  im- 
munity is  usually  so  long  delayed  that  it  is  not  manifest  until  the 
height  of  the  disease.  Moreover,  the  practice  may  then  be  dangerous, 
by  increasing  the  sura  total  of  toxic  material  in  the  body.  It  is  possi- 
ble at  times,  however,  to  destroy  the  causal  factors  in  the  affected  or- 
ganism during  the  period  of  incubation.  Thus,  in  localized  infections, 
excision  or  destruction  of  the  focus  of  infection  or  the  application  of  a 
parasiticide  may  prevent  the  development  of  the  disease,  or,  again,  the 
use  of  bactericidal  serums  or  certain  drugs  may  cause  the  dissolution 
of  micro-organisms  that  have  entered  the  body.  Thus,  gonorrheal 
ophthalmia  is  avoided  by  the  instillation  of  silver  nitrate;  septic 
wounds  become  aseptic  under  antiseptic  dressings;  hydrophobia  is 
said  to  be  prevented  from  developing  by  the  Pasteur  inoculations ;  and 
malaria  is  arrested  by  the  administration  of  quinin.  If  the  disease 
be  a  very  contagious  one,  detention  is  advisable  during  the  period 
of  incubation.  Probably  the  danger  of  infection  from  the  inocu- 
lated individual  before  the  appearance  of  prodromal  symptoms,  with 
rare  exceptions,  as  in  diphtheria,  is  not  great. 

Prodromes  and  Invasion. — In  certain  diseases  the  measures  just 
described  may  serve  to  abort  the  malady  during  its  early  manifesta- 
tions. For  example,  in  localized  infections,  complete  excision,  the 
application  of  germicides,  or  the  employment  of  antitoxic  and  bactcri- 
adal  serums,  may  cause  a  cessation  of  the  disease.  Neoplasms  com- 
pletely excised  in  their  early  stage  are  prevented  from  undergoing 
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their  customar)'  evolutions;  the  course  of  diplilhcria  or  tetanus : 
be  shortened  by  the  use  of  the  appropriate  antitoxin. 

Neurasthenia,  melaiirholia.  and  certain  diathetic  diseases  in  their 
early  stages,  may  be  arrested ;  especially  by  careful  regtilatinn  of  diet, 
exercise,  and  mode  of  life.  Prom  the  period  of  development,  if  the 
disease  be  infectious  or  communicable,  care  should  be  taken,  by  isola- 
tion, disinfection,  and  at  times  by  quaninline.  that  tlie  sick  may  not 
be  a  menace  to  their  own  or  other  communities.  Patients  suffericig 
from  certain  mental  affections,  as  paranoia,  should  be  isolated  for  the 
protection  of  six^iety;  and  Ihi.t  may  likewise  be  advisable  to  limit 
the  spread  of  such  communicable  m-uroses  as  hj'steria  and  chorea. 

Fastigtum. — Tlic  disease  having  fully  manifested  itself,  measurvs 
of  prophylaxis,  so  far  as  the  individual  ts  concerned,  give  way  to 
meiisures  of  treatment;  but  propliytaxis  still  lias  a  part  tn  play  in 
protecting  the  community  that  environs  thi>  patient,  and  in  many  of 
the  tranitniLs.siblc  maladies  ])rotcctivc  measures  having  this  t-nd  in 
view  must  be  continued  until  the  disease  has  entirely  nm  its  course, 
and.  at  times,  ffir  a  |)eriiKl  after  n(.x>ven,-.  Bro.idly  speaking,  pro- 
phylaxis also  lias  a  place  in  the  prevention  of  intercurrent  affections 
and  complications  during  the  course  of  the  disL'ase  and  in  averting 
relapses  or  sequels.  These  phases  of  prc\'cntion,  Iiowcver,  are 
usually  considered  in  exiiuiection  with  the  treutment  of  disease,  and 
arc  beyond  our  present  scope. 

TenniaatiOQ.— Should  the  disen^-  tenninttte  in  death,  prophy- 
laxis may  still  be  required  to  prevent  the  body  from  becoming  a 
source  of  danger  to  the  living.  It  is  llnis  evident  that  measures 
designed  to  prevent  disease,  although  especially  applicable  before 
infection  has  taken  place,  and  in  the  early  stages,  also  have  an 
important  part  to  play  during  the  entire  course  of  the  malady,  and  at 
times  for  a  considerable  period  after  its  subsidence. 

As  has  already  been  indicated,  the  essence  of  the  prevention  of 
disease  is  included  in  Ihe  kiKiwIedge  of  its  cause,  and  therefore  it  ia 
difficult  to  carT>'  out  rational  prophylactic  measures  without  consider- 
ing the  origin  of  disease. 


ETIOLOGY 
Causal  Factors  in  General 

It  is  customary  to  divide  the  factors  involved  in  the  causation  of 
disease  into  (a)  predisposing  or  remote,  and  (&)  exciting,  deter- 
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mining,  or  immediate  causes.  The  former  lower  the  vital  resistance 
and  favor  the  action  of  the  latter,  yet  they  often  act  interchangeably ; 
so  that  what  at  one  time  is  a  predisposing  cause,  at  another  becomes 
a  determining  factor.  Trauma  is  usually  classed  as  an  exciting 
cause,  yet  it  is  a  powerful  predisposing  factor  to  many  infections. 
Depressing  hygienic  conditions  may,  on  the  one  hand,  favor  the  inva- 
sion of  the  tubercle  bacillus,  and,  on  the  other,  may  determine  the 
renewed  activity  of  an  old  and  latent  tuberculous  focus.  Indeed, 
the  time,  the  method  of  action,  and  the  condition  of  the  tissue  acted 
upon,  rather  than  the  nature  of  the  factor  in  question,  determine 
whether  a  cause  be  predisposing  or  exciting.  The  germ,  therefore,  is 
no  more  important  than  the  tissues  it  invades.  Again,  the  exciting 
factor  of  one  disease  may  predispose  to  the  development  of  a  second 
disease ;  as  shown  by  the  tendency  to  septic  infection  in  alcoholics,  and 
to  tuberculosis  in  diabetics  and  lepers,  and  following  measles.  It  is 
not  possible,  therefore,  to  demarcate  sharply  between  predisposing 
and  exciting  factors. 

Method  of  Action  of  Cftusal  Factors 

Predisposing  agents  all  act  by  diminishing  resistance  or  increas- 
ing susceptibility,  and  their  action  can  usually  be  circumvented  by 
maintaining  or  increasing  the  normal  immunity  of  the  individual. 
This  is  in  largest  part  accomplished  by  that  mode  of  life  usually 
termed  hygienic.  The  exciting  causes  of  infection  are  the  animal 
or  vegetable  parasites,  and  by  the  methods  of  asepsis  and  disinfec- 
tion it  is  often  possible  to  exclude  them  or  to  neutralize  their  action. 
Other  exciting  agents  are  of  many  kinds. 

The  causes  of  disease  may  come  from  without,  and  be  external  or 
extrinsic;  or  may  arise  within  the  organism,  and  be  internal  or  in- 
trinsic. The  external  causes  are  much  better  understood  than 
those  that  are  internal,  and,  therefore,  it  is  mainly  against  extrinsic 
factors  that  prophylactic  measures  have  been  developed. 


CHAPTER  II 

THE  INTRINSIC  FACTORS  OF  DISEASE 

\ge.  Sfx.  Race.  Heredity.  Nervous  Jnfiuences.  Heredity  atut 
Congenital  Disease — the  Tratismission  of  the  Infectious  Diseases 
through  the  Placenta;  Lateral  Chain  Theory  of  Heredity.  Abnor- 
malilics  of  Development — Excess  in  Development:  Deficiency  in  De- 
vtlopmenl;  Dcveh pmeHltit  Dis plact nunls  and  Duplications.  AvtO' 
intoxication — Faulty  Elimination;  Incomplete  Chemical  Transfor- 
mation; Excessive  Prodttction  of  Certain  Gliintlular  Secrrlioni ; 
Substances  Impcrjectly  Absorbed  or  Absorbed  in  Excess.  Lcucomains 
— Nucleinic  Leucoimtins ;  Creafinic  Levcomains. 

A^e. — The  extremes  of  life,  childhood  and  old  age.  show  the  grent- 
cst  predisposition  to  disease.  Vet  those  diseases  that  are  common 
in  chiklhimd  do  not  nsiinlly  ufTecl  the  aged,  and  eonversely.  Tlie 
young  in  the  lower  aninmis  show  the  greatest  snsceptibiUty  to  artifi- 
cial infection,  and  clinical  experience  indicates  that  a  similar  condi- 
tion as  to  many  infections  exists  in  the  human  family.     Tuberculosis 
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in  children  is  more  often  wide-spread  and  rapidly  progressive  than 
in  the  adult,  and  shows  a  predilection  for  the  lymphatics,  bones, 
joints,  and  serous  membranes  rather  than  the  lungs,  which,  as  a 
rule,  are  primarily  affected  in  adults  (1.ouis's  law).     Apart  from 
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tuberculosis,  the  diseases  due  to  dietetic  causes,  and  certain  skin 
affections,  nursing  babies  show  an  exemption  from  infection,  proba- 
bly because  of  their  limited  environment.  Immediately  following 
babyhood  there  is  a  special  liability  to  contract  measles,  scarlatina, 
chicken-pox,  rubella,  and  pertussis.  Typhoid  fever  does  not  usually 
occur  until  youth  or  early  adult  life.  If  the  adult  has  not  an  inherent 
immunity  to  the  common  exanthemata,  he  has  usually  acquired  it 
by  having  had  an  attack  during  childhood  or  youth.  He  is  now, 
however,  exposed  to  the  diseases  incident  to  occupation  and  dissipa- 
tion. After  thirty-five  years  predisposition  to  carcinoma,  especially 
in  certain  persons,  appears;  and  as  age  creeps  on,  the  degenerative 
changes  in  the  organs,  especially  those  involving  the  heart  and  blood- 
vessels, together  with  their  secondary  effects,  such  as  hemiplegia, 
aneurysm,  and  senile  gangrene,  are  common,  as  are  also  gouty  and 
rheumatic  affections;  there  is  an  increased  tendency  to  insanity; 
and  pneumonia  is  so  common  in  the  aged  as  to  have  been  described 
as  the  'natural  end  of  old  men.' 


THE   RELATION   OF   AGE   TO   THE   FATALITY   OF  DISEASES.      COM- 
PILED   FROM   THE   RECORDS   OF  EIGHTEEN  HOSPITAI.S, 
FOR  FIFTEEN  YEARS.— {Af«ii/StJ /rem  Billingi.) 
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Sex. — Despite  the  dangers  incident  to  pregnancy,  the  death-rate  of 
women  is  usually  less,  and  the  expectation  of  life  greater,  than  with 
men.  This  is  probably  due  largely  to  the  fact  that  men  are  more 
exposed  to  dissipation  and  accident,  and  are  more  commonly  en- 
gaged in  unhygienic  occupations.  Up  to  the  fifteenth  year  the  differ- 
ence between  the  sexes  as  to  morbidity  and  mortality  is  not  strikingly 
apparent,  but  thereafter  there  is  a  marked  preponderance  among 
males  of  certain  diseases,  such  as  alcoholism  and  other  forms  of  pois- 
oning, typhoid  fever,  rheumatism,  urinary  and  venereal  diseases,  and 
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scleroses  of  various  organs,  including  the  liver,  kidneys,  and  central 
nervous  system.  Forms  of  iinetniH.  cancer,  peritonitis,  and  la- 
trapelvic  tumors  having  (heir  origin  in  the  sexual  organs,  are  much 
more  common  in  wum<-n.  Cert.iin  gem-nil  diseases  are  ctiieHy  mani- 
fest in  men,  as  is  bemopliilia,  or  bleeder's  disease,  wliilc  ostco- 
malacin  usually  alTeets  women. 

Race. — Racial  types  of  immunity  and  predisposition  to  particular 
diseases  have  been  obscrv«-d  both  in  the  lower  animals  and  in  man.  In 
the  former  the  striking  difference  in  tlie  resistance  to  bacteria  shown 
by  the  white  mouse  and  field-mouse  is  particularly  impressive.  In 
the  tiumari  race  the  freedom  of  tlie  Japanese  from  scarlet  fever,  the 
immunity  of  the  Chinese  against  cholera  and  of  the  negro  against 
malaria  ami  yellow  fever,  are  examples.  On  the  other  liund.  mea.iles 
and  some  of  the  other  exanthemata  that  are  mild  in  civilized  races 
have  a  high  mortality  when  they  afllicl  certain  of  the  savage  types,  as 
the  Fiji  Islanders.  Tlic  Jew  shows  a  special  predisposition  to  dia- 
betes, although  he  seems  to  possess  a  grrater  immunity  than  others 
against  tuberculosis  and  other  infectious  diseases.  Races  accus- 
tomed to  the  more  primitive  modes  of  life  are  apt  to  succumb 
quickly  to  tuberculosis  when  brought  under  the  influence  of 
civilization:  a  fact  frequently  exemplified  among  ci^nlized  Indians 
and  negroes,  and  especially  among  Fskinios  brought  to  more  civilixed 
countries.  A  related  form  of  immunity  is  that  which  is  developed  by 
the  common  exposure  to  certain  diseases  in  certain  localities.  Thus, 
few  city  dwellers  reach  adolescence  without  hav*ing  had,  or  having 
been  exposed  to,  diphlherin.  scarlet  fever,  measles,  and  whooping- 
cough,  and  it  is  therefore  not  strange  tliat  in  warfare  it  has  been 
found  that  the  city  regiments  show  a  comparative  immunity  from 
these  diseases,  while  regiments  composed  of  men  from  the  country 
have,  in  general,  n  predisiiosition  tn  tlu-m.  The  immunily  of  the 
negro  against  yellow  fever  and  malaria  evidently  has  a  similar  basis. 

Nervous  Influences. — It  is  impossible  to  disassociate  physical 
lesions  from  their  relation  to  changes  in  the  central  nervous  s>'Stcm. 
lesions  of  one  part  of  the  body  may,  reflexly  through  the  nervous 
sj'stem,  originate  morbid  changes  in  a  distant  part.  Thus,  chilhng  of 
one  hand  will  reduce  the  temperature  of  the  other:  cutaneous  irri- 
tations reHcxly  aflect  the  kidneys  and  increase  the  output  of  urea. 
In  turn,  nervous  impairments  may  originate  structural  and  func- 
tional disorders.  In  the  hypnotic  slate,  erythema  and  even  vesicu- 
lalion  of  the  skin  haw  been  induced  by  suggestion.     Fright,  grief, 
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great  joy,  and  other  mental  perturbations  may  manifest  themselves 
by  such  functional  changes  as  blanching  of  the  skin,  polyuria,  glyco- 
suria, vomiring,  syncope,  diarrhea,  and  convulsions.  Even  such  com- 
plex pathologic  changes  as  are  associated  with  Graves's  syndrome  may 
apparently  be  thus  caused.  In  a  number  of  the  personages  of  history, 
since  the  times  of  Sophocles  and  Ananias,  sudden  death  has  followed 
mental  shock.  Certain  neurotic  conditions  are  transmitted  by  imi- 
tation. Hysteria,  chorea,  tetany,  and  even  epileptic  attacks  have 
originated  from  the  mental  impression  produced  by  seeing  an  af- 
fected person.  Alterations  of  the  normal  trophic  mechanism  may 
cause  the  development  of  poisonous  products  within  the  body;  for 
example,  the  milk  secreted  by  mothers  immediately  after  severe 
fright  may  be  highly  toxic.  Reflex  muscular  atrophy  in  excess  of 
that  due  to  disuse  occurs  in  the  muscles  about  a  diseased  joint.  Men- 
tal impressions  may  produce  dyschromias,  as  in  cases  of  bleaching  of 
the  hair  following  grief  or  nervous  shock.  A  similar  condition  may 
occur  from  neuritis,  and  the  vcsiculation  and  ulceration  in  herpes  are 
usually  attributed  to  changes  in  the  nerve-trunks.  The  appearance 
of  hepatic  glycogen  in  the  blood,  and  its  excretion  in  the  urine,  are 
well-known  results  of  injuries  to  a  certain  portion  of  the  medulla  ob- 
longata. Glycosuria  and  diabetes  mellitus  may  also  occur  in 
sequence  to  prolonged  mental  strain;  and  the  discovery  of  the 
tubercle  bacillus  by  no  means  vitiates  the  obscr\-ations  of  Laennec, 
Louis,  Lugol,  and  others  as  to  the  influence  of  various  emotions — 
rage,  greed,  ambition,  religious  gloom,  or  terror — as  factors  in  the 
development  of  pulmonary  tuberculosis.  The  relation  of  mental 
dbturbance  to  mental  disease  need  not  be  dilated  upon. 

The  avoidance  of  injurious,  and  the  employment  of  helpful  psychic 
influences,  play  no  mean  part  in  the  prevention  of  disease  and  in  the 
correction  of  morbid  conditions.  It  is  to  be  regretted  that  present 
materialistic  tendencies  cause  them  so  often  to  be  overlooked  or 
ignored. 

HEREDITY  AND  DISEASE 

Abnormalities  in  the  organism  previous  to  birth  may  he  the  result 
of  any  one  of  a  number  of  factors.  First,  the  germ-plasm  of  the 
fertilized  ovum  may  have  acquired,  from  cither  paternal  or  maternal 
source,  modifications  of  normal  developmental  tendencies  or  of  struc- 
ture, leading  to  disease  of  the  embryo.  Such  abnormalities  may  be 
upon  the  side  of  deficiency  or  on  the  side  of  excess.     For  example,  the 
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germ-cvIls  may  bt  impressed  with  excessive  ^•cgctativc  tendencies 
leading  to  f;i){aiitisni  ur  local  hypertrophies,  and  such  functional 
hyperactivities  as  epilepsy,  neuralgias,  etc. ;  while  if  the  inherent  vege- 
tative tendencies  be  insufficient,  dn-uHing,  cleft  palate,  harelip, 
wub  fingcn.  etc.,  may  result.  Or,  if  tlic  inherent  functional  activities 
be  too  feeble,  idiocj-,  insanity,  forms  of  neuroses,  etc.,  may  occur, 
llicse  conditions,  transmit  ted  from  parent  to  offspring  in  the  gcrnt- 
plasm.  constitute  true  hereditary  disease.  The  term  heredity,  how- 
ever, is  often  misapplied  to  morbid  conditions  that  have  beeu 
acquired  by  the  einhrj'o  ihrouRh  various  accidental  factors  in  its 
prenatal  cnvimnment.  I'or  example,  ihe  fetus  is  not  exempt  from 
external  mechanical  iniun,',  and  its  motility  in  the  uterine  cavity 
may  produce  twists  and  knots  in  the  umbilical  cord,  or  otherwise 
result  in  its  own  harm.  Monstn>silies  have  been  artificially  pro- 
duced by  mechanical  interference  during  gestation. 

Should  the  mother's  blood  contain  toxic  material,  the  result  of 
disease  or  from  an  ingested  poison,  a  portion  of  this  will  usually 
pass  into  the  fetal  circulation.  In  the  fetus,  thi- pnijKirlion  is  always 
less  than  that  in  the  maternal  blood :  and  as  the  toxic  material  nmst 
puss  throuxh  the  fetal  liver  before  reaching  the  organs  <if  the  embryo, 
a  part  of  the  poison  is  destroyed,  so  that  the  fetus  is  usually  much  less 
affected  than  the  mother.  For  this  reason  the  fetus  may  for  a  num- 
ber of  minutes  survive  the  death  of  the  mother.  Moreover,  experi- 
mentally the  fetus  has  been  found  less  vulnerable  to  certain  poisons 
than  is  the  mother;  so  that  it  may  live  after  the  injection  of  a  poison 
into  its  own  tissues,  while  the  mother  dies  from  absorbing  the  toxic 
substinces  through  the  placenta.  Although  the  fetus  may  not  suiTer 
directly  from  maternal  toxemias,  it  may  have  its  tissues  so  impover- 
ished that  its  development  is  imperfect.  Thus,  it  has  been  found 
possible  to  produce  monstrosities  by  the  use  of  certain  chemical 
measures,  while  hypoplasia  of  the  circulatory  and  repnKhietive 
systems  of  the  ctiildrcn  of  parents  with  tuberculosis  or  other  debilitat- 
ing diseases  js  common  and  may  even  be  associated  wilh  recogniza- 
ble physiognomic  and  other  external  characteristics. 

I'inally,  direct  infectioa  may  take  place  through  the  placenta. 
Children  have  been  lioni  wilh  the  eruption  of  smallpox  or  measles, 
and  with  lesions  of  tuberculosis  acquired  during  the  latter  months  of 
pregnancy-  It  seems  improbable  that  a  true  infection  can  occur  in 
the  gcrm-plasni,  so  all  these  affections  arc  to  be  considered  as  arising 
from  causes  extrinsic  to  the  fetus,  even  though  present  in  the  maternal 
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tissues ;  and  thus,  although  congenital,  they  are  not  to  be  considered 
as  true  hereditary  diseases. 

A  congenital  disease  is  an  abnormality  existing  at  birth;  and 
therefore  may  be  caused  by  any  modification  of  the  developing  ovum 
from  the  time  of  impregnation  to  the  completion  of  birth.  Such 
congenital  conditions  include  intrauterine  fractures,  dislocations, 
amputations,  and  specific  diseases  that  are  contracted  through  the 
placenta  or  during  the  parturition.  Congenital  diseases  may  or 
may  not  be  hereditary. 

Heredity  may  be  immediate,  as  when  the  disease  is  also  active  in 
the  parent ;  or  it  may  be  remote,  as  when  the  disease  is  latent  in  the 
parent,  although  active  in  some  progenitor.  In  hemophilia,  the 
mother  who  transmits  the  defect  is  herself  usually  free  from  it; 
while  the  male  members  of  the  family  suffer  from  bleeder's  disease, 
but  may  not  transmit  it  to  their  offspring.  Instances  occur  of  very 
remote  heredity  characterized  by  reversion  to  a  more  primitive  t)'pe 
in  the  racial  history.  This  condition  is  termed  atavism,  and  is  the 
explanation  offered  for  certain  malformations.  The  flat  foot,  reced- 
ing forehead,  peculiar  ears,  massive  jaw,  of  certain  criminals  are  stig- 
mata of  a  lower  race.  The  cranial  measurements  may  simulate  the 
simian  type.     Acromegaly  has  been  similarly  explained. 

Tme  heredity  is  the  transmission  of  the  disease  itself.  The  con- 
dition existing  when  only  the  predisposition  or  tendency  to  develop  a 
disease  is  passed  on  by  parent  to  the  child  has  been  called  false  hered- 
ity. Such  a  condition  may  not  be  overtly  congenital,  and  may  not 
manifest  itself  for  many  years  after  birth.  Syphilitic  keratitis  often 
develops  about  the  fifteenth  or  sixteenth  year  in  children  otherwise 
healthy,  and  yet  absolutely  indicates  the  transmission  to  the  child 
of  certain  syphilitic  weaknesses  in  its  protoplasm.  A  predisposition 
to  tuberculosis  seems  to  be  more  common  than  a  congenital  infection, 
and  frequently  leads  to  the  development  of  the  disease  in  a  number 
of  members  of  the  same  family  about  the  time  of  adolescence. 

The  Transmissioii  of  the  Infectious  Diseases  through  the  Pla- 
centa 

That  infectious  organisms  may  pass  through  the  uterine  sinuses 
into  the  placental  circulation,  and  so  reach  the  fetus,  has  been  dem- 
onstrated by  the  presence  of  smallpox  and  other  infectious  diseases 
in  children  at  birth,  and  also  by  laboratory  experimentation.  This, 
however,  is  uncommon  in  nature.     More  frequently  a  disease  in  the 
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mother giv«s  rise  to  tiiodifications  in  the  cmbr>-o  kadtnj;  to  tnimunity, 
and,  conversely,  an  infected  child  in  certain  cases  seems  1o  give  rise 
to  ft  condition  of  immunity  rather  than  of  infection  in  the  motlicr. 
Tliis  is  especially  demonstrated  in  syphilis,  in  which  the  nonsyphilitic 
child  bom  of  a  syphilitic  mother  cannot  be  infeeted  from  nursing  its 
diseased  parent,  although  a  child  of  anotlier  may  readily  contract  the 
disease  from  this  mother  (Profeta's  Uw).  Conversely,  a  child  with 
conj^nitat  syphilis,  hom  of  a  healthy  woman,  usually  will  not  in- 
fect its  own  mother,  ullliough  it  will  infi-ct  a  wet-nurse  or  otlwr 
person  exposed  to  certain  of  its  secretions  (Colles'  law).  These 
facts  suggest  that  intrauterine  infections  and  modifications  of  the 
fetus  arc  more  frcqucnt  and  more  important  than  conditions  of  Hue 
inheritance  of  disease.  Indeed  Wvissmann  contended  that  ac- 
quired characteristics  are  not,  and  cannot  be,  transmitted  to  the 
offspring.  While  this  vivvt  is  not  tenable,  it  expK-ssi-s  a  measure  of 
the  truth,  inasmuch  as  mutilations  as  well  as  acquired  diseases  are 
rarely  transmitted  even  in  Itu-  form  of  a  predisposition. 

Lateral  Chain  Theory  of  Heredity. — Adami  has  recently  sug- 
gested an  hypothesis  to  explain  inheritance,  resembling  Ivhrlich's 


Fic.  I.— Latrkal  Chain  TiwWRr  or  Hekciutv.— (^i/aim/O 
Schematic  repnKnuiliciii  ot  ulioijI»kiii  with  liiowly  BlIM'hril  lide-chiia  combiiwlioiu  and 

Int  [winu  of  affiniiy. 


lateralchaln  theory  of  immunity.  TTe  assumes  that  the  idioplasm, 
by  which  is  meant  that  portion  of  the  protoplasm  possessing  vital 
properties,  is  composed  of  a  masiof  moleailesthat  fonn  a  central  ring 
to  or  from  which  side  rings  may  be  attached  or  detached  witlioul  alter- 
ation of  tliis  primitive  center.  Knvironment  auises  the  c<?nlral  ring 
to  have  attached  certain  side-chain  combinations,  and  in  this  way  the 
modilications  of  tissue  cells  are  cnnsummiited.  In  tht-same  way  en- 
vironmental conditions  lead  to  further  modiiications  in  the  form  of 
□ew  side-chain  combinations.     Tliose  lateral  chains  that  are  loiit  de- 
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veloped  are  the  least  stable  and  the  most  readily  lost,  while  those  that 
have  been  attached  for  a  long  period  of  time  are  not  readily  loosened. 
Thus  it  is  that  recent  changes  in  structure,  or  alterations  of  en- 
vironment, produce  with  the  germinal  idioplasm  combinations  too 
weak  to  be  transmitted,  while  lateral  chains  that  have  been  active 
for  generations  tend  to  persist.  In  sexual  conjugation,  idioplasms 
with  different  lateral  chain  combinations  and  affinities  unite,  and 
there  results  an  idioplasm  not  possessing  the  identical  properties  of 
either  parent,  but  emendated  in  character  and  constitution  toward 
the  constitution  of  either  one  or  the  other,  according  to  the  prepon- 
derance in  number  or  chemical  activity  of  the  paternal  or  maternal 
molecules  entering  into  combination.  This  hypothesis  explains  the 
transmission  of  a  predisposition  or  a  physical  abnormality.  The 
transmission  may  be  by  intoxication,  the  intoxication  being  repre- 
sented by  a  combination  of  toxiferous  molecules  with  the  idioplasm, 
that  is  transmitted  to  the  offspring.  ParasyphiHtic  lesions  in  the 
offspring  of  the  syphilitic  are  explained  as  a  result  of  the  transmis- 
sion of  an  idioplasm  chemically  altered  through  parental  infection. 

Consanguineotis  marriages  and  inbreeding  arc  dangerous  only 
from  their  tendency  to  accentuate  family  weaknesses.  This  risk  in- 
creases with  the  deviation  from  the  normal  of  those  concerned. 
While  the  marriage  of  near  relatives  would  not  be  unwise  in  the 
absence  of  family  weaknesses,  few  civilized  families  are  so  fortunate. 
On  the  other  hand,  there  is  equal  risk  in  marriage  between  persons 
having  no  known  kinship,  but  inheriting  simitar  morbid  tendencies. 

Our  concept  of  inheritance  emphasizes  the  possibilities  of  prophy- 
laxis; for  it  should  be  easier  to  combat  the  tendencies  in  predis- 
position that  are  usually  transmitted  than  to  treat  distinct  morbid 
processes  that  are  more  rarely  inherited. 


ABNORMALITIES  OF  DEVELOPMENT 

The  complicated  differentiation  of  cells  and  growth  of  tissue  fol- 
lowing the  fecundation  of  the  ovum  may  favor  in  many  cases  the  pro- 
duction of  abnormalities.  These  are  usually  congenital  rather  than 
hereditary,  and  may  develop  after,  as  well  as  during,  intrauterine 
life.  Indeed,  the  developmental  changes  may  occur  after  adolescence, 
as  is  seen  in  acromegaly,  in  which  overgrowth  of  the  face,  feet,  and 
hands  may  begin  at  thirty  or  forty  years,  and  continue  indefinitely. 
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Excessive  Development 

A  general  excess  of  developiiieni  producer  the  so-called  giants. 
Tliese  persons  usually  show  diminished  powers  of  resistance  wlie 
compared  willi  those  of  mean  stulure,  ami  rarely  arc  symmetric.^ 
Local  excesses  in  development  may  occur  from  tiic  increased  func- 
tioning of  a  part  of  the  body,  as  in  hy{>erlrophy  of  the  heart  from 
valvidar  disease ;  or  from  some  obscure  cause,  possibly  at  times  asso- 
ciated  with  disease  of  certain  ghiiidiilur  organs — as  in  acromegaly,  in 
which  lesions  of  the  pituitar)'  gland  arc  common. 

Deficient  Development 

Dwarfing  is  a  result  of  the  general  failure  of  the  organism  to  reach 
its  proper  size.  As  with  giants,  dwarfs  are  rarely  symmetTic  beings, 
nor  arc  they  endowed  with  the  a\'crage  stamina.  The  failures  of 
tissueSi  organs,  or  members  to  reach  their  normal  size  are  mon-  com- 
mon, and  are  termed  hypoplasias,  lliesc  conditions  are  often  the 
residt  of  deficient  use  as  well  as  of  imperfect  development.  In  chlo- 
rotic  girls  the  cardiovascular  and  genital  organs  may  remain  infantile 
in  type.  Defective  intrauterine  development  not  infrequently  pro- 
ducer marked  abnormal  it  ies  of  the  organism  in  children,  as  ilhisirated 
by  the  cleft  palate  and  harelip  that  result  from  the  failure  of  certain 
branchial  clefts  to  close.  Patulous  nraehiis.  exstrophy  of  the  bladder, 
atresia  of  the  anus,  web  fingers,  delayed  descent  of  the  testicle, 
liermaphroditism,  and  dmilar  conditions  u'Sult  from  defective  intra- 
uterine development.  If  a  member  be  lackinj^,  the  condition  is 
called  aplasia;  it  is  exemplified  in  many  forms  of  fetal  monstrosi- 
ties, us  the  headless  (acephalus)  and  limbless  (amelus)  monsters. 

Perverted  Development 

Tlicrc  may  also  be  displacements  of  contiguous  members,  as  ex- 
emplified by  cases  of  transposition  of  the  viscera,  or  of  blastodermic 
cells.  To  the  latter  is  ascribed  the  formation  of  incomplete  monsters 
or  the  presence  of  one  organism  within  another  (inclusio  fstus  in 
fcetu)  and  the  formation  of  certain  tumors  (dermoids). 

Organs  or  parts  of  the  body  may  be  duplicnted.  as  is  shown  in  cases 
of  double  aortas,  double  vaginas,  and  supernumerary  parts,  cspe> 
dally  fingi-rs  (polydactylism)  and  spleens. 

The  prevention  of  the  congenital  abnormalities  of  development  is  j 
largely  included  in  measures  aimed  to  improve  the  social  fabric. 
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AUTOINTOXICATION 

Autointoxication  is  the  condition  that  results  when  compounds 
formed  by  the  organism  react  injuriously  against  it.  The  term  has 
been  broadly  applied  to  include  infectious  and  putrefactive  processes, 
the  result  of  bacterial  action  within  the  intestinal  canal  or  the  tissues. 
But  these  conditions  cannot  properly  be  considered  as  self-intoxica- 
tions. 

Autointoxication  may  result  from: 

1.  Faulty  Elimination. — Normal  excremeatitious  products  are 
sometimes  retained  within  the  body.  Such  a  condition  apparently 
occurs  in  uremia  from  excretory  insufficiency  of  the  renal  cells.  The 
suppression  of  perspiration,  by  coating  the  body -surface  with  an  im- 
permeable material,  may  produce  sufficient  retention  of  toxic  sub- 
stances to  cause  death.  In  certain  conditions  normal  emunctories 
may  be  insufficient  to  carry  off  an  abnormal  excess  of  effete 
products. 

2.  Incomplete  Chemical  Transformation. — The  cellular  nuclein 
seems  normally  to  be  converted  into  certain  intermediate  products, 
as  xanthin,  hypoxanthin,  and  adenin,  before  its  final  oxidation  into 
uric  acid  and  urea.  Such  an  oxidation  being  incomplete,  the  process 
may  be  arrested  at  any  one  of  the  intermediate  stages,  with  the  result 
that  a  substance  much  more  toxic  than  uric  acid  is  thrown  upon  the 
system.  Horbaczewki'stheoryof  gout  is  based  uponthissupposition. 
Injections  of  hypoxanthin  and  xanthin  for  a  period  of  several  months 
have  been  found  to  produce  in  animals  granular  degeneration  of  the 
epithelial  cells  of  the  kidney  resembling  that  found  in  lead -poisoning. 
This  degeneration  did  not  follow  when  repeated  injections  of  pure 
urea  were  substituted.  The  imperfect  decomposition  of  acetone  in 
the  body  is  common  in  diabetics.  Incomplete  chemical  transforma- 
tion may  be  the  result  of  deficient  glandular  secretion;  as  in 
pancreatic  diabetes  and  in  myxedema  the  result  of  extirpation  or 
disease  of  the  thyroid  gland. 

3.  An  Excessive  Production  of  Certain  Glandular  Secretions. 
— This  apparently  occurs  in  exophthalmic  goiter  from  excessive,  and 
possibly  perverted,  action  of  the  thyroid  gland. 

4.  Irregular  Absorption  of  Products  of  Digestion. — Normally, 
albumoses  and  peptones  that  are  formed  in  the  intestinal  canal  are 
reconverted  into  albumins  before  they  enter  the  blood.  Under 
certain  conditions  of  faulty  absorption,  albumoses,  peptones,  and 
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perhaps  other  compounds  resulting  from  digrstivc  action,  niay  enter 
thi.-  blood  unchan^-d  and  produce  decided  toxic  effects. 

If  the  livcf  be  shut  out  of  the  general  circulation  by  an  l^k's  lislulu 
(connecting  the  portal  vein  with  the  inferior  vena  cava),  the  ingestion 
of  meats  is  fullowvd  by  prone  muced  norvous  disturbiinn:  and  even 
dcutli;  resembling  the  symptoms  produced  when  aiiiinoiiiuni  carba- 
mate is  introduced  into  the  circulation.  This  salt  appears  to  bca  final 
pixxluct  of  tissue  oxidation,  and  is  converted  by  the  liver  into  iiri'^i.  in 
which  form  it  is  excreted  by  the  kidneys.  Chittenden  considers  it 
pnibable  tliat  uremia  resulLs  from  the  retention  of  untransfornicd  car- 
bamic  acid. 

LEUCOMAINS 

Leucomains  are  basic  cheniieal  compounds,  closely  resembling 
the  vegetable  alkaloids,  that  are  produced  by  the  metabolic  activities 
of  the  organism.  It  is  diniciili  to  dilTe  rent  late  Ihcm  stiar|>ly  f>x>ra 
ptomains  and  similar  compounds  resulting  from  bacterial  action,  and 
it  is  not  improbable  thai  certain  substances  that  have  betn  extracted 
fn)m  tissues,  and  at  present  arc  believed  to  be  leucomains.  may  in 
time  prove  to  be  bacterial  products.  A  number  of  the  leucumuins  arc 
found  not  only  in  the  human  tissues,  but  may  also  be  obtained  from 
the  lower  animals,  from  the  higher  plants.-and  from  yeasts.  From 
their  chemical  relations  they  have  been  divided  into  two  groups,  the 
aucleinic  or  alloxuric  leucomains,  and  the  creatinlc  leucomains. 

The  Nucleinic  Leucomains 

Many  of  the  leucomains  seem  to  be  derivatives  of  nn  important 
constituent  of  the  nucleus  of  cills,  called  nuclein.  In  nephritis  Iherc 
is  a  diminution  in  the  amount  of  nucleinic  bases  excreted  in  the 
urine;  in  leukemia  it  is  much  increased.  Kossel  and  his  pupils 
have  ^own  that  nuclein.  u]nm  the  addition  of  »-atcr  or  dilute 
acid,  may  be  decomposed  into  a  number  of  important  leucomains, 
including  adenin^  guanin,  bypoxanthin,  and  zanthin.  'Hicse 
arc  closely  related  to  uric  acid,  and  tiave  been  termed  xsnthin, 
alloiin,  or  puria  bases.  Cyanogen  is  shown  in  the  chemical  for- 
nmla  of  miclein  and  of  its  derivatives,  but  the  rcastm  for  its  intimate 
relation  with  the  nuclein  molecule  is  not  understood  As  a  rule, 
these  arc  whitish,  amorphous,  crystalline  solids,  forming  neutral 
solutions  in  water,  in  which  they  are  slightly  soluble.  They  are 
insoluble,  or  but  shghtly  5<^)luble,  in  ether,  and  liave  \'ariable,  but 
usually  feeble,  combining  powers  with  alkalies  and  acids.      Our 
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knowledge  of  Icucotnaitis  is  as  yet  vety  incomplete,  and  their  relation 
to  human  pathology  at  present  is  largely  conjectural.  It  is  assumed 
that  they  are  derived  from  a  hypothetic  substance,  purin,  C^H^N,. 

Adenin  {amidopurin),  CjHjNj,  was  first  isolated  from  pancreatic 
glands  by  Kossel  in  1885.  It  may  be  obtained  from  all  tissues  rich  in 
nuclcin,  especially  that  of  the  thymus  gland,  the  nuclcinic  acid  of 
which  yields  only  adenin.  It  has  been  found  in  the  urine  and  in  the 
liver  in  leukemia,  probably  resulting  from  the  breaking-down  of  the 
numerous  leukocytes.  Little  or  none  is  found  in  muscular  tissue.  It 
forms  salts  with  dilute  mineral  acids,  and  by  the  action  of  putrefac- 
tion or  nitrous  acid  it  is  converted  into  hypozanthin.  Injected  into 
animals  it  is  poisonous,  increasing  the  heart  action  and  producing 
gastro -enteritis  and  nephritis  with  uric  acid  deposits  in  the  tubules. 
Similar  results  follow  the  feeding  of  adenin  to  dogs  (Minkowski). 
Adenin  is  eliminated  in  the  urine,  in  part  at  least,  unchanged. 

Hypozanthin,  CjH^N.O  (sarkin),  was  found  by  Scherer  in  1850  in 
the  splenic  pulp  and  also  in  the  muscles  of  the  heart.  It  is  found  in 
the  blood  in  leukemia  and  after  death  in  tissues  rich  in  nuclein. 
In  urine  small  quantities  occur  normally,  and  larger  amounts  in  cases 
of  leukemia  and  of  certain  diseases  of  the  liver  and  kidney.  It  has 
also  been  isolated  from  pathologic  transudates.  When  administered 
to  animals,  it  is  converted  first  into  xanthin  and  then  into  uric  acid 
and  allantoin.  It  is  probably  an  intermediate  product  in  the  forma- 
tion of  uric  acid,  the  elimination  of  which  is  increased  when  hypo- 
xanthin  is  administered  to  fowls  and  man.  When  fed  to  animals  and 
man,  it  causes  no  toxic  symptoms. 

Guanin,  C(H,N,0,  was  isolated  from  guano  by  Unger  in  1844.  It 
has  been  found  in  the  liver,  pancreas,  lungs,  retina,  in  the  scales  and 
spawn  of  fish,  in  grass,  yeast,  and  other  organized  substances.  In 
the  so-called  'guanin  gout '  of  swine  it  occurs  in  the  muscles  and  in 
the  fibrous  tissues  in  and  about  the  joints.  By  putrefaction,  or  by 
the  action  of  nitrous  acid,  the  NH-group  of  this  base  is  replaced 
by  an  atom  of  oxygen,  the  guanin  being  converted  into  xanthin. 
It  is  a  feeble  base  and  seems  to  have  little  or  no  toxic  action.  In  a 
single  feeding  experiment  it  was  not  found  in  the  urine,  nor  was  it 
apparently  excreted  as  uric  acid  or  allantoin. 

Xanthin,  C,H,N,0,,  was  discovered  by  Marcet  in  a  urinary  calculus 
in  1819.  In  the  urine  it  is  normally  found  in  minute  amounts,  and 
possibly  in  larger  amounts  in  the  presence  of  pneumonia  and  acute 
nephritis;  while   very  large   quantities  are  found   in  the  urine  of 
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leulwmtcs.  Occasioiuilly  it  forms  brownlsli  calculi,  that  show 
a  wax-like  surface  on  being  rubbed.  It  is  a  muscular  excitant. 
aGTccling  especially  the  heart.  In  animals  it  causes  muscular  rigidity, 
and  in  large  doses  partial  paralysis.  It  seems  more  energetic  tlian 
calTein,  which  it  closely  resembles. 

Heteroxanthin,  C,H,N,0,.  nas  found  in  urine  by  Salomon  in  1S84. 
It  is  intermediate  between  xanthin  and  paruxanthin.  It  has  never 
been  obtained  from  plants.  A  very  similar  substance  has  been  syn- 
thetically produced  by  Gautier.  As  it  has  never  been  found  in  the 
dccomposilitin  of  nnclein,  and  as  cafTcin  and  tlicobromin  arc  cxcrcteil 
in  the  urine  as  methylxantbin,  a  substance  isomeric  or  identical  with 
heteroxanthin.  it  has  been  suggested  that  the  latter  is  formed  in 
the  body  by  the  splitting  of  the  more  complex  xanthin  bases. 
The  physiologic  action  of  heteroxanthin  is  similar  lo  that  of  paia- 
xantliin.  altliougli  feebler. 

Paiazantbin,  C,H,N,0„  was  isolated  from  urine  by  Salomon  in 
iSfl.i,  and  is  present  in  minute  amounts  in  normal  urine,  but  not  in 
Ihnl  of  leukemia.  It  is  isomeric  with  theobromin.  It  is  believed 
lo  be  the  exeiling  cause  of  certain  nervous  affections.  In  animals 
it  produces  muscular  excitability  and  rigidity,  with  diminished 
reflexes,  and  respiratory  p.aralysis,  the  heart  not  being  affected 
until  late. 

Other  alloxuric  bases  formed  in  the  body  arv  Carnin,  C,n,N,0,. 
extracted  from  meat  by  Weidcl  in  187 1:  Episarkin,  C,H,N,0. 
isolated  from  urine  by  Balkc  in  1893;  Cytosin,  C„H„N„0,-)-5H,0. 
obtained  by  decomposing  adenylic  acid  by  Kossel  and  Neuniarm; 
Spemtin,  Cfll^N,  found  by  Schrcincr  in  1S78  in  semen:  Gerontin, 
CjH„N,.  isolated  from  the  liver  and  kidneys  nf  a  dog  by  Orandts  in 
1890.  Gerontin  seems  the  most  poisonous;  0,1  ram.  produces  death 
in  frogs,  with  paralysis  of  the  nerve-cenlers  and  heart  ganglia.  Car- 
nin has  little  physiologic  action,  except  a  modification  of  the  pulse- 
rote. 


The  Creatinic  Leucomains 

These  are  closely  related  to  the  nucleinic  bases,  but  show  a  chemi- 
cal construction  of  a  somewhat  different  type. 

Creatin,  N(CH,)  CH,  COOH,  wliith  gives  its  name  to  the  group, 
is  derived  from  the  muscle  albumins  of  vertebrates.  Creatin  also 
occurs  in  the  brain,  thyroid  gland,  blood,  and  urine. 

Creattnin,  N(CiI,)  CII,CO,  the  anhydrid  of  creatin,  is  found  in 
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the  muscles  in  traces.  Both  creatin  and  creatinin  occur  in  the 
muscle  tissues  in  increased  amounts  after  exertion,  suggesting  that 
they  are  specific  decomposition  products  of  the  muscle  albumin. 
They  are  readily  transformed  into  urea. 

Arginin  was  obtained  by  Schulze  from  muscular  tissue.  It  closely 
resembles  creatinin,  and  was  first  found  in  the  sprouts  of  lupin.  It 
has  been  isolated  from  various  tissues  of  the  body  and  from  horn 
gelatin,  casein,  etc.,  by  the  aid  of  boiling  hydrochloric  acid. 

Lysatin,  C,HuN,0,,  and  Lysatinin,  C,H„N,0.  were  obtained  by 
Drechsel  by  decomposing  gelatin,  horn,  and  proteids  with  HCl.  These 
substances  are  probably  important  sources  of  the  metaxanthin  bases 
found  in  animals  and  plants.    They  yield  urea  upon  decomposition. 

Gautier  has  especially  studied  the  leucomains  found  in  fresh  mus- 
cles, and  has  isolated  a  number  of  compounds,  some  of  which  are  said 
to  be  intensely  toxic.  Little  is  definitely  known  of  these  latter,  and 
the  work  requires  amplification  and  corroboration.  They  include 
crusocreatinin,  C,H,N,0,  which  is  closely  related  to  creatin,  and 
zanthocreatinin,  C,H,gN,0,  which  is  the  most  deadly  of  muscle  leu- 
comains. This  produces,  in  animals,  depression,  somnolence,  vomit- 
ing, and  diarrhea.  It  was  found  by  Moroni  in  the  muscles  of  an  ex- 
hausted dog  and  in  the  urine  of  fatigued  soldier*.  It  possibly  has 
something  to  do  with  the  subjective  sensations  of  fatigue. 

Amphicreatinin  has  the  formula  C,H„N,Oj;  of  this  leucomain 
little  is  known. 

Gautier  believes  that  leucomains  are  constantly  being  formed  in 
the  animal  tissues  and  destroyed  by  oxidation.  If  not  destroyed, 
poisonous  effects  may  result. 


CHAPTER  HI 

EXTRINSIC    FACTORS    IN    DISEASE— INANIMATE 

Physical  Caujcs — Mtduxnical;  Heat;  Cold;  Ekciricity;  X-rays; 
BecquereVs  Rays;  Sound;  Litjht.  Atmosphere — Composilion; 
A<itieous  Vapors :  Toxic  Gases ;  Mine  Air;  i'nwT  Air;  Atmospheric 
Pntture.  CltnuiU  and  Season.  Toxic  Causes — Local  Poisons ;  Paren- 
ckyrna  Poisons;  Blood  Poisons;  Nenv  Poisons;  Food  Poisoning. 
Sociolcgic  Causes — Density  oj  Population ;  Dissipation;  Occupation, 

Extrinsic  Causes 

Abnormal  functional  and  structural  alterations  originating  from 
agencies  wiiliout  tin-  body  iin-  <lui'  l<>  eillicr  phvMciil  or  toxic  agents, 
alone  or  in  combination.  They  may  be  unorganized,  as  arc  all 
pliystcal  causes  and  the  inorganic  ]M)isons;  or  organized,  as  Hre  the 
vegetable  and  animal  parasites  and  the  poisons  of  vegetable  or 
animal  origin. 


PHYSICAL  CAUSES 
Uliilc  properly  all  physical  agencies  play  an  important  part  in  the 
maintenance  of  health,  each  may  aid  the  induction  of  disease.  Thus, 
mechanical  violence,  heat,  cold,  electricity,  X-rays.  alnios])heric alter- 
ations, metercologic  and  telluric  conditions,  may  have  an  important 
action  in  the  genesis  of  certain  affections. 

Mechanical  Violence 

Mechanical  agents  include  all  forces  that  tend  to  change  the  condi- 
tion of  inertia  of  the  whole  or  part  of  the  body.  If  the  excitation 
merely  cause  increased  activity  of  a  part,  a  true  development  or 
hypertrophy  wilt  usually  follow;  or  if  the  acti\-ity  become  excessive, 
exhaustion  may  lead  to  atrophy.  Frequently  repeated  or  continu- 
ous  slight  irritations  lead  to  overgrowth  of  tissue  or  hyperplasia. 
Callosities  developing  upon  the  hands  and  corns  upon  the  feet  are 
examples  of  this  condition.  Inhalation  of  insoluble  gritty  particles 
leads  to  tlic  fibroid  changes  in  the  lungs  of  eual-miners  and  stooe- 
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grinders.  In  such  conditions  irritations  may  play  an  important  part 
in  predisposing  to  infection  by  the  tubercle  bacillus.  Continued 
pressure,  if  it  be  sufficient  to  interfere  with  the  circulation  in  a 
part,  may  cause  wasting  or  atrophy  of  the  affected  structures;  or  if 
they  cannot  receive  sufficient  nourishment,  death  of  the  tissues — 
necrosis  or  gangrene — ensues. 

The  abrupt  application  of  mechanical  violence  or  trauma  leads  to 
the  disruption  of  tissues  and  the  production  of  contusions  and  incised 
wounds.  Such  a  mechanical  lesion  or  trauma  represents  the  result  of 
a  conflict  between  kinetic  energy  and  resistance.  The  result  may  be 
the  same  whether  the  body-surface  is  the  resisting  force  or  the  moving 
object.  A  blow  may  produce  a  lesion  identical  with  that  caused  by  a 
fall  against  a  resisting  substance.  The  result  of  mechanical  violence 
depends  upon  the  energy,  the  method  of  application  of  the  force,  and 
the  character  of  the  resistance.  The  energy  of  a  force  is  equal  to  one- 
half  of  the  product  of  its  mass  into  the  square  of  its  velocity,  and 
therefore  velocity  is  much  more  important  than  mass.  The  higher  the 
velocity,  the  more  strictly  the  injury  is  localized  to  the  area  of  con- 
tact, and  the  greater  is  the  destruction  within  this  area.  The  energy 
of  rapidly  moving  bodies  is  but  partly  conveyed  to  the  tissues  tra- 
versed by  the  moving  agent.  On  the  other  hand,  bodies  of  low  veloc- 
ity that  fail  to  traverse  the  tissues  may  have  their  energy  entirely 
transmitted  to  the  oi^anism  with  which  they  come  in  contact,  leading 
to  more  serious  injury  than  that  produced  by  bodies  of  greater  veloc- 
ity and  force.  Thus  the  modem  rifle  bullet  has  a  small  mass,  but  its 
high  velocity  gives  it  enormous  force,  so  that  it  usually  perforates  the 
body  and  expends  much  of  its  energy  upon  other  substances  than  the 
tissues.  Such  wounds  are  small,  clean-cut,  and  the  adjacent  tissues 
are  but  slightly  damaged.  The  old  musket  ball,  with  its  larger  mass, 
but  much  lower  velocity,  has  far  less  energy;  yet  this  is  almost  en- 
tirely expended  upon  the  tissues  that  it  enters,  leading  to  extensive 
wounds  and  to  much  neighboring  destruction.  High  velocities  give 
wounds  of  a  clean-cut  character;  at  lower  velocities  the  tissues  are 
pushed  ahead  and  to  the  side  of  the  moving  object,  so  that  the  area  of 
destruction  progressively  increases  as  the  tissues  are  penetrated. 
For  this  reason  the  wound  of  exit  is  much  larger  than  that  of 
entrance. 

Other  things  being  equal,  the  character  of  injury  varies  greatly  with 
the  area  of  application.  A  force  behind  the  keen  edge  of  a  knife 
may  produce  an  incision  with  a  minimum  of  tissue  destruction,  but 
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with  free  Itcmorrhagc.  Dlunt  ihe  cutting  cdgK.  and  the  area  of 
tissue  destruction  widens.  The  Iiemorrhage  is  slightly  less,  and  wc 
have  a  shgbtly  bruised,  lorn,  or  contused  wound.  Bn«iden  the  edge 
of  the  instrument  still  more,  and  the  contusion  cBfecl  is  more  pro- 
nounced, but  the  depth  of  injury  k-ssvm-d.  Apply  the  same  force 
over  a  broadvr  surfact'.  iind  a  bmise  or  contusion,  characterized  byi 
rupture  of  sid)Cinancous  vessels,  tissue  lilaments.  and  extravasations,^ 
occurs  without  any  brfak  in  the  skin.  Apply  the  same  energy  over  a 
much  bRiader  area,  and  the  force  may  be  so  diffused  that  no  injurj- 
results.  Obliquity  of  action  also  dciTtases  the  destructive  cfiiciency 
of  mecliEtnicnl  energy. 

Tlic  lesion  produced  by  an  incised  wound,  a  contused  wound,  or 
a  bruise  m:iy  lake  its  essential  charaeler  from  conditions  within  as 
well  as  those  without  llie  body.  Thus,  a  sharp  bony  prominence 
may  produce  an  incised  wound  of  the  lissuesover  it.  when  these  come 
in  contact  with  a  plane  surface,  resembling  an  injury-  produced  by  a 
sharp  instrument  striking  tissues  over  a  plane  bony  surface.  The 
force  may  be  transmitted  from  the  point  struck  and  focus  upon  a  dis- 
tant area,  where  the  chief  lesion  is  found.  Such  occurs  in  fractures 
by  couaterstroke.  The  eSects  of  mechanical  violence  vary  with 
the  function  of  the  tissues  injured. 

Mechanical  energy  may  be  transmitted  by  go-ses  and  liquids  as  well 
as  by  solid  substances.  Thus,  the  terrible  rending  effects  of  violent 
explosives  are  produced  directly  by  the  enormous  pressure  of  liber- 
ated gas;  while  explosive  effects  may  follow  the  entrance  of  bullets 
into  cavities  that  have  rigid  whHs  and  liquid  conlents.  More 
delicate  nervetissues  may  be  severely  injured  by  violent  agitations 
or  commotions,  as  in  commotio  cerebri. 

General  Effects. — Besides  local  lesjons,  sc\'ere  general  effects 
may  result  from  local  injury.  The  absorption  of  fibrin  ferratiit  or 
other  sub.stanccs  from  clean  wounds  may  produce  fever.  Infected  or 
poisonous  wounds  lead  to  general  toxic  changes.  Mechanical  vio- 
lence may  ctuse  a  general  depression  of  bodily  functions  R-sulting  in 
shock,  fainting,  delirium,  maniacal  excitement,  or,  at  times,  more 
pemiitncnl  nervous  lesions,  such  as  hysteria,  chorea,  paralysis  agitanx, 
and  epilepsy. 

Relation  of  Mechanical  Injury  to  Infection. — Trauma  has  a 
ver)'  important  beariiig  upon  a  number  of  infectious  processes.  Not 
only  do  open  wounds  afford  a  field  for  infection,  but  the  growth  and 
increase  of  virulence  of  certain  pathogenic  bacteria  are  favored  by 
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condensation  and  devitalization  of  the  tissues.  Besides  this,  injured 
tissues  may,  by  permitting  the  growth  of  saprophytes,  lead  lo  the  ab- 
sorption of  ptoin:iiiis.-knrI  the  condition  of  so-called  sapremia.  Thelin- 
bility  of  incxpcrioncfd  surgeons  to  have  suppuration  in  thtir  wounds, 
is  probably  often  due  to  the  partial  devitalizing  of  tissues  from  exces- 
sive handhng  and  the  anemia  product-d  by  loo  tightly  drawn  sutures, 
facilitating  infection  hy  urganiMn^  that  would  be  unable  to  invade 
tissues  of  undiniiiibhcd  vitality.  Trauma  seems  often  to  determine 
thk' localization  of  drculii ting  infi-ct ious particles,  and  fxpeninenlally 
it  has  been  found  that  when  tulKicle  bacilli  are  injected  into  the  cir- 
culation of  animalswhosc  bones  are  contused  the  tuberculous  process 
often  starts  at  the  seat  of  injury.  This  is  also  illustrated  in  children 
in  whom  tuberculosis  of  the  bones  and  joints  often  dates  from  an 
injur>-.  I/Ksil  irritation  is  a  predis|)<>sing  factor  in  llie  detemiiitatiun 
of  certain  tumors,  as  carcinoma,  and  is  believed  to  explain  the  posi- 
tion of  i-pitltt'lioma  f)i'  the  lowi-r  lip  in  claypipt-  smokers,  of  cancer 
of  the  scrotum  in  chimney-sweeps  and  in  tar  and  parafhn  workers, 
and  of  epithelioma  of  the  cervix  in  multipara. 

Heat 

Ttic  body  is  able  to  compensate  for  fnereasc  of  lempomlure  hy 
increaM-d  evaporation  of  water.  The  respiration  and  heart  action  are 
hastened  and  the  perspiration  is  increased.  If  the  temperature  ex- 
cevds  55*  C.  (130"  I'".),  the  normal  heat-reducing  mechanism  be- 
CYMiics  insullicient,  ami  life  is  no  longer  pussible,  although  lor  short 
periods  of  time  temperatures  of  even  350*  C.  {400°  F.)  may  be  applied 
witltout  injury  to  imrtions  of  the  body  by  dry  radiation.  The  expo- 
sure of  the  body  to  moderate  increases  in  temperature  leads  to  dilata- 
tion of  the  hlood-vesseh  and  favors  certain  forms  of  infection.  'I1ius 
'taking  cold '  expresses  an  infection  often  the  result  of  a  reduced  Im- 
munity due  to  overheating.  More  pronounced  exposures  to  moder- 
ately high  temperatures,  especially  when  associated  with  dis.sipat)on 
and  owrwork.  may  lead  to  grave  afTeetions  of  the  nervous  system, 
known  as  insolation,  heat  stroke,  or  heat  exhiiustion. 

Local  Effects  of  Heat. — The  local  application  of  heat  may  result 
in  (i)  hyperemia,  (2)  extravasation  of  blood -serum  with  solution  of 
certain  cells  (vi-^eation),  (3)  coagulationof  protoplasm  (necrosis),  (4) 
more  or  less  complete  oxidation  or  incinemtion.  The  local  effects  of 
heal  are  followed  by  certain  s>'stcmic  alterations  that  may  partly  be 
due  to  increased  tissue  waste,  to  retained  or  uewly  absorbed  toxic 
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pmducts,  or  to  bacterial  invasioi] 

function  oi  important  secretory  oi' 

affect  the  general  system.     Thus, 

cx-cn  Uiougli  severe,  arc  less  serious  tf 

In  the  latter  case  there  may  be  drt 
•blood  (hemolj'sis),  tliromtiosis,  atul ' 
PSystem,  and  localized  necroses  in 

increased  destruction  of  albuminous 

diminished  elimination  of  carbon 

oxidation  is  also  shown  by  a  tendenc 

parenchymatous  organs. 

The  Effects  of  Cold 

Moderate  general  or  local  cooling  of 
f'tion  in  reducing  immunity  to  many  inft 
seen  in  the  common  'colds,'  forms  of  pn 
terilis  following  the  chilling  of  the  body-si 
plication  of  cold  tliere  is  a  hyperemia,  bu' 
tissues  be  markedly  reduced,  this  is  succi 
tion  of  the  blood-vessels  and  anemia;  utili 
become  frozen,  they  are  dry  and  bloodlc;'; 

A  part  may  be  froeen  for  a  brief  pi  r:-  . 
dal  injury.      Upon  thawing,  an  intense 
anemia,  and  may  lead  to  rupture  of  blood-i 
extravasations  into  the  tissues.     For  this  ; 
of  a  frozen  part  is  fraught  with  great  danger, 
ing  the  cells  fail  to  regain  their  functions  upon 
normal  temperature,  the  blood  does  not  enter  tl 
il  death  results.     It  is  therefore  possible  to  i 
Jtly  from  the  cold  itself,  or  from  the  secom 
exudations  following  the  exposure. 

Lowering  of  the  temperature  of  the  entire  bod; 
ishcd  irritabihty  of  protoplasm,  esiK-dally  that  o^ 
tern,  and  finally  death  from  the  paralysis  of  vital 

Electricity  ^.3:^ 

Within  certain  limits,  continuous,  intcrruptcd,^te^ 
currents  entering  the  body  directly,   through  vari^  »- 
^~'  ioducUon,  produce  stniclural  and  melab 
'rom  Oie   electric   current  directly,  L 
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lt»oTb>-iJ.  rendering  the  contamtnatioa  of  the  atmosplien 
ll  tn  dttccl. 

DxJous  substances  are  added  lo  Uic  air  io  tbe  proeeculJoa 
trades  and  manufaciurvs.    Thr  vapor  or  sobd  particles 
rv,  arsenic,  phmpluirus.  zinc,  lead,  or   (heir  compounds, 
ucid»  arc  cspcciully  harmfuL     The  presence  of  vapors 
Jttiric  acid  in  the  air  is  comparatively  harmless.     In- 
K-  maniif act  tire  of  storage  batteries  in  Philadelphia  the 
■I  with  the  vapors  of  this  acid  that  the  clothes  of  the 
t^ipidly  dntniyed  has  a  rrputalion  for  special  health- 
rooms  used  tor  lead  bunuiig,  the  process  of  fusing 
<c  nolonouily  tinhratthfuL 

of  Carbon  Moaoxid. — Carinn  monoxid  nay  be  de- 

ing  f  rvsh  blood  to  the  air  to  be  tntcd.  and  then  examin- 

■V  the  spectroscope.     If  carbon  monoxid  is  prrwnt. 

ristic  absorption  bands  of  cBrb<ixyIienuiglo1>iu  will 

rn  u  tvducing  agent  such  as  ammonium  ^phtd  is 

I,  white  in  unexpo«ed  normal  bltHxl  ihe  reducing 

the  double  bands  lo  a  sitq;k  intermediate  oik. 


Is  the  air  In  mines,  which  is  deficient  in  oxygen 

■Qw  amount  of  carbon  dtoxid,  together  with 

uie,  hydrogen,  and  hydrogen  sulphid.     The 

h  the  line  carbon  dust  in  the  air,  are  ctim- 

s  the  dreaded  fire-damp  thai  may 

-      !.ikl  (k-ath  not  result  from  ilie  ex- 

tmy  l»e  aut«ctl  bv  the  deficiency  of  oxy- 

^''  :i-ii  siilpliid  in  the 

— ;..r,' results  from  the 

■«1  b>-drr>]CTn  of  coal  by  the  oxygen 
'  Ml  asphyxia. 


'Iron  dioxidi^ 
*a  sulphid 
cctiilly" 
tinunts 
IcrinK 
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by  local  tissue  destniclion,  or.  according  to  d'Arsonvsl,  by  the  heat 
produced  by  excessive  muscular  contraction. 

Lightning  stroke  is  most  frrquvnt  in  rural  dislricts,  where  there 
arc  few  facilities  for  the  dissemination  of  the  force.  It  frequently 
strikes  a  lone  tre«  or  other  isolated  conducting  agent.  Lightning 
may  cause  peculiar,  detidritic,  hypcremic  lines  on  the  skin  (light- 
ning figures — sec  I'ig.  2). 

Electric  accidents  from  street  currents  may  l>c  prevented  hy  thor- 
ough insulation,  and  by  the  use  of  rubber  or  other  nonconducting 
gloves  and  shoes  by  the  workmen.  Linemen  should  be  carefully  in- 
slnicti'd  as  to  the  proper  method  of  handling  live  wires.  Lightning 
rods  protect  huildtn|;s  to  wliich  they  are  pro[>er1y  applied,  except 
under  rare  circumstances.  During  Ihunder-slorms  the  shelter  of 
isolated  trees  or  otlier  tall  conductors  should  especially  be  avoided. 


The  Roentgen  Ray 

The  usual   lesion   from   exposure  to  the   X-ray   fRoentgenism)' 
is  the  so-called  X-ray  burn  or  focus  tube  dermatitis.    This  is  a 

chronic  inflammation  of 
the  skin  characterijced  by 
erythema,  pigmentation, 
hyperplasia,  induration, 
alopecia,  and  at  times 
ulceralion  and  necrosis. 
These  lesions  are  most  pro- 
iionneed  over  the  area  of, 
entrance  of  the  rays;  butl 
at  times  occur  upon  tlie 
corresponding  opposite 
side  (if  Ihe  membtr.  (he 
area  of  exit.  The  inter- 
vening tissues  or  organs 
may  also  suffer.  The  bones 
may  develop  an  osteoplas- 
tic periostitis,  and  in- 
stances of  c*Tcbral  and 
intra-abdominal  disturt^ 
ance  an-  recorded.  The 
(csioas  almost  invariably  follow  prolonged  or  frequently  repeated  ex- 
posures, especially  those  made  by  tubes  of  low  vacuum  placed  in  close 
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proximity  to  the  tissues.  Personal  idiosyncrasy  seems  to  be  a  pre- 
disposing factor.  The  method  used  for  generating  the  electricity  em- 
ployed is  immaterial.  The  accompanying  illustration,  supphed  by 
Dr.  Kassabian,  shows  similar  lesions  in  the  hands  of  two  operators; 
one  (a)  from  tubes  actuated  by  a  static  machine,  the  other  (b)  from 
tubes  excited  by  the  Ruhmkorff  coil  (Fig.  3) . 

The  lesions  are  apparently  due  to  trophic  alterations  in  the  tissue 
cells  caused  by  the  radiant  energy.  The  incubation  period  varies 
from  a  few  da>-s  to  a  month.  Theories  ascribing  the  disease  to  elec- 
tric induction ;  de-electrification ;  the  bombardment  of  the  tissues  by 
particles  of  platinum  or  glass;  the  generation  of  ozone  in  the  skin; 
or  ultra-violet  rays,  have  either  been  disproved  or  have  insufiicient 
proof. 

Prophylaxis. — The  prevention  of  focus  tube  dermatitis  consists 
chiefly  in  using  tubes  of  the  highest  vacuum  ('hard  tubes')  com- 
patible with  the  resistance  of  the  part  of  the  body  examined,  and  in 
avoiding  a  closer  proximity  of  the  tube  to  the  skin  than  8  inches.  A 
protective  cover  of  sheet-rubber  and  the  use  of  a  grounded  aluminum 
shield  have  been  recommended,  but  are  at  most  only  partially  effec- 
tive. The  operator  should  avoid  unnecessary  exposure,  especially 
when  starting  or  stopping  the  current.  There  is  less  danger  when 
the  rays  strike  the  skin  obliquely.  This  lesion  therefore  seems  to  be 
largely  preventable.  In  5000  X-ray  examinations  at  the  Medico- 
Chirurgical  Hospital  no  dermatitis  has  developed,  except  in  the 
person  of  the  operator. 

Becquerel's  Rays 

In  1896  M.  Becquerel  discovered  that  certain  uranium  salts  emit 
invisible  radiant  energy  resembling  the  X-rays.  Later  investigations 
by  Madame  Curie  have  shown  that  the  pitchblende,  chalcocitc,  au- 
timite,  cleveite,  monazite,  and  other  minerals  also  possess  radiant  en- 
ei^.  In  pitchblende,  a  substance  (polonium)  analogous  to  bismuth, 
but  having  4000  times  the  radiant  encrgj'  of  uranium,  was  found. 
Later  a  second  ray-emitting  element,  called  radium,  was  also  dis- 
covered, and  M.  Debseme  found  in  pitchblende  a  third  active  body, 
actinum.  These  rays  possess  luminosity  and  actinic  and  skiagraphic 
power,  and  render  the  air  through  which  they  pass  a  conductor  of 
electricity.  They  are  not  capable  of  polarization,  reflection,  or  re- 
fraction, and  the  rays  emitted  by  the  different  substances  var^'  in 
their  properties.    They  excite  the  phosphorescence  of  gems.    Walkoff 
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and  Geisel  first  nutvcl  an  envrgetic  action  of  tlie  nccqu«rcrs  ra>-s 
upon  tissues  to  which  the  radiant  substances  are  brought  in  clow 
proximity,  and  this  has  since  bet-n  confirmed  by  Becquen-l  and  Mmc, 
Curie,  Tlic  skin  becomes  hard  and  painful,  and  er>'thca)a,  desquama- 
tion, and  chronic  ulcenition  have  rwultcd  from  prolonged  exposure  to 
mdifcrous  substances-  'Hie  burns  may  persist  for  montlis,  and  liave 
resuhed  from  cnrr\'ing  lubes  containing  active  r.idifennis  ntditim  chlo- 
rid  and  othersubstanccs  in  the  pocket.  The  changes  closely  resemble 
those  produced  by  the  cathode  rays,  as  well  as  tiiosc  due  to  the  solar 
rays. 

Light 

SoUr  rays  (sunlight)  ha\-e  a  marked  inlluence  upon  the  general 
nutrition,  increasing  tissue  oxidation  and  the  elimination  of  carbon 
dioxid.  Locally  they  alter  the  accumulation  of  pigment  in  the  skin, 
causing  freckles  and  tan.  If  the  action  be  more  intense  or  prolonged, 
<;r>thcnia.  desquamation,  vcsicululion.  and  even  suiR-rficial  eschars 
may  rL-still  except  in  the  tuibituated.  The  thickness  of  the  skull  in 
certain  Ivlhiopians  has  been  attributed  lo  prolonged  exposure  to 
intense  Solar  rays,  and  the  dark  skinned  races  of  the  tropics  appar- 
ently bear  evolutionary  evidence  of  the  effects  of  habitual  expo- 
sure to  sunlight, 

Tlic  electric  light  may  produce  amilar  cutaneous  lesions.  Al- 
though the  solar  rays  have  an  energetic  action  after  passing  millions 
of  miles,  the  electric  light  is  active  only  within  a  few  meters,  the 
cathode  rays  only  ^tnlhin  a  few  centimeters,  and  Becquerel's  rays 
only  within  a  few  millimeters. 

Sound 

Auditory  impressions  have  a  iiuirkcd  effect  upon  the  higher  cere' 
bral  centers  in  the  way  of  exaltation  or  depression-  Nervous  excita- 
tion, joy.  or  moroseness  may  result  from  certain  discordant  or 
musical  sounds.  The  street  noises  of  large  cities  by  constant 
nervous^stimulation  may  predispose  to  neurasthenia,  hysteria, 
and  chorea.  The  abscnccof  sound,  silence,  favors  abstract  thought 
and  melancholy,  and  is  probably  a  factor  in  the  prevalence  of  in- 
sanity in  rural  regions.  Racking,  irritating  noises  cause  iosomoia, 
while  (he  continued  repetition  of  monotonous  sounds  oflen  has  a 
soporific  influence-  Various  degrees  of  hypnosis  may  be  produced 
by  auditory  sensations,  as  the  cataleptic  conditions  Charcot  evolved 
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at  the  Salpfitrifere  by  the  stroke  of  a  bell.  Finally,  certain  sounds 
produce  remote  functional  effects,  as  the  irresistible  desire  to  uri- 
nate that  sometimes  results  from  the  sound  of  running  water. 


THE  ATMOSPHERE 

Animal  life  is  dependent  upon  free  oxygen  as  contained  in  the 
air.  Imperfect  supply  of  oxygen  to  the  tissues  produces  fatty 
and  other  degenerative  changes.  Complete  deprivation  of  air  is 
followed  by  a  rapid  and  fatal  asphyxia. 

Composition 

Air  is  a  mechanical  mixture  of  various  gases,  the  relative  propor- 
tions of  which  are  very  closely  maintained  over  all  portions  of  the 
globe  and  at  different  altitudes.  The  average  composition  by  volume 
is;  Oxygen,  20.96  per  cent. ;  nitrogen,  79  per  cent. ;  carbon  dioxid, 
0.04  per  cent.;  argon,  0.75  per  cent.;  ammonia,  ozone,  nitrous 
and  nitric  acids,  shght  traces.  There  are  also  minute  amounts  of 
other  elements,  such  as  rypton,  neon,  and  xenon,  discovered  by 
Ramsay,  and  coronium,  discovered  by  Nasini,  which  have  unknown 
properties,  and  at  present  are  interesting  only  scientifically.  Besides 
these  elements,  air  contains  a  variable  amount  of  aqueous  vapor. 

Oxygen. — A  large  number  of  analyses  of  outdoor  air  show  that 
the  proportion  of  oxygen  by  volume  varies  from  20.92  to  20.99.  The 
proportion  is  slightly  less  at  great  heights  and  in  towns  than  in  the 
country  or  on  the  sea.  In  man  the  oxygen  is  taken  from  the  air  by 
the  hemoglobin,  with  which  it  loosely  combines  and  forms  oxyhemo- 
globin, in  which  combination  the  oxygen  is  carried  to  the  tissue  cells. 
These  cells  return  the  oxygen  to  the  blood  in  the  form  of  carbon 
dioxid,  and  it  is  chiefly  eliminated  as  such  in  the  expired  air.  In- 
spired air  loses  about  one-quarter  of  its  oxygen.  Large  quantities  of 
oxygen  are  also  utilized  in  various  inanimate  processes  of  oxidation 
and  combustion.  The  resulting  carbon  dioxid  is  chiefly  absorbed 
by  the  action  of  the  chlorophyl  of  plants,  free  oxygen  being  returned 
to  the  air.  The  well-known  law  of  the  diffusion  of  gases,  which  is  that 
a  gas  expands  and  diffuses  as  freely  in  the  presence  of  another  gas  as 
in  a  vacuum,  accounts  for  the  maintenance  of  the  usual  proportion  of 
oxygen.  The  average  quantity  of  oxygen  absorbed  daily  by  an  adult 
is  about  two  pounds,  this  amount  being  increased  under  conditions 
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of  activity  and  diminished  during  repose  and  in  old  age.  A  sufficient 
reduction  in  Ihclutalarnoiinlof  oxygi-n  in  the  air.  irrespwrlivc  of  the 
quantity  of  other  constituents,  leads  to  asphyxiation. 

Nitrogen. — The  niln>gen  of  the  air  seems  to  have  no  active  part  in 
the  physiologic  chcraistrj'  of  the  body.  The  same  amount  is  found  in 
expired  a^  in  inspired  air.  It  servcii  as  an  inert  diluent  for  Lhc  oxy- 
gen. White  the  animal  kingdom  seems  unable  to  utilize  nitrogen  in 
its  economy.  3  few  micro-organisms  are  able  to  produce  combiaatioos'j 
with  it,  forming  nitrites  and  nitrates.  Plants,  es|>eciiilly  the  legumi-s, 
take  the  nitrates  formed  by  micro-organisms  and  convert  them  into 
albuminous  conijxmmlsth.it  may  serve  as  food  for  tlu-higltcTiininials. 

Argon. — .\rgon.  discovered  in  1894  by  Raylcigh  and  Ramsay,  has 
no  known  actinn  in  the  economy.  Chemically  it  seems  to  be  ex- 
tremely inert,  and  it  is  with  difficulty  that  any  combination  can  be 
produced  with  it. 

Carbon  Dioxid. — Tlie  amount  of  carbonic  acid  gas  in  the  air  is 
much  more  variable  than  either  oxygen  or  nitrogen.  The  average 
amount  in  pure  air  is  about  0.03  per  cent.,  but  on  mountain  tops  as 
little  as  0.0 1 7  has  been  found.  In  parts  of  Death  Valley.  California, 
there  is  such  an  excess  that  the  air  will  not  maintain  life.  It  results 
from  the  oxidation  of  organic  mailer,  and  is  therefore  produced  in 
all  animal  bodies ;  and  in  most  processes  of  combustion,  decay,  and 
decomposition.  It  is  found  in  the  air  in  larger  quantities  at  night 
than  during  the  day.  The  largest  amounts  occur  during  autumn,  the 
smallest  during  the  winter.  It  is  removed  from  the  atmosphere  by 
the  action  of  plants,  and  by  absorplion  in  water,  which  is  able  lo  take 
up  its  own  volume  of  the  gas.  Inspired  air  should  never  contain  more 
than  7  parts  in  10,000,  yet  in  buildings  crowded  with  people  the 
amnunt  may  reach  as  high  as  40  to  jo  parts  in  10,000.  The  ol>jeetion 
lo  carbon  dioxid  is  nut  that  it  is  a  poison,  for  it  seems  of  ilscif  to  be 
inert,  but  that  it  displaces  oxygen ;  while  if  its  amotinl  in  theinspin-d 
air  is  such  as  to  nearly  or  quite  equal  in  tension  that  of  the  carbonic 
acid  in  the  venous  blond,  the  blond  is  less  able  to  give  up  this  gas,  and 
the  normal  process  of  oxygenation  is  incomplete.  It  is  a  popular  belief 
that  the  expired  air  contains  certain  organic  impuHlie.s,  and  that  the 
percentage  of  carbon  dioxid  serves  as  an  indicator  of  the  proportion 
of  these  supposedly  toxic  compounds.  As  yet,  however,  it  has  not 
been  definitely  proved  that  such  poisonous  substances  are  excreted. 

Ozone. — Oirone  is  the  allotropic  form  of  oxygen  in  which  the 
mokcule  is  supposed  to  contain  three  atoms.    It  has  a  peculiar  pun- 
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gent.  )[arlic-likc  odor  and  much  stronger  oxidJxtng  powers  titan 
cixygf-n.  In  tlieiiiritis  rurvly  (ound  in  amtninls  grvaltrr  than  i  to 
7oo.o<xt.  It  is  more  abundant  nl  the  seasliorr,  on  nioutitiiiiis.  uiul 
near  woods.  In  proportions  greater  than  4  in  1000,  it  produces  a 
marked  irritation  of  the  respiratory  mucmiii  nieinbmnf  ond  dfnth  in 
the  lower  animals  subjcclt^'d  to  it.  Its  value  as  a  health  restorer  is 
apparently  overrated.  When  present  in  the  atninsiihere,  liowever.  it 
indicates  a  comparativ'e  fivedom  from  organic  or  oxidizable  malteis. 
Ammonia. — This  is  tht  chief  product  of  the  decuniiKiMliou  of 
nitrogenous  organic  material.  It  is  found  in  largest  amounts  where 
large  quantities  of  manure  or  other  decomp^jslng  organic  substance 
are  present,  it  is  precipitated  from  the  air  in  watery  vapor  and  is 
atMi  removed  by  condiinations  k-ading  to  the  production  of  nitrites 
and  nitrates.  In  excess  it  suggests  the  presence  of  an  unwhole- 
some decomposition  jirocrss  in  the  neighborhood. 


Aqueous  Vapors 

Humidity  is  a  term  referring  to  the  amnunt  of  u<iucous  x-apor  sus- 
pended in  llie  air.  It  is  usually  expressed  by  relative  terms,  as  the 
amount  of  vapor  that  the  air  will  take  up  varies  at  dilTerenl  tempera- 
tures. Thus  at  o^C.  the  air  can  hold  lis  of  its  weight  of  aqueous 
xiiixtr.  and  this  amount  is  doubled  by  everi-  rise  of  15  degrees  in  tem- 
perature. At  15"  C,  therefore,  it  will  take  up  twice  as  much  as 
at  o**  C,  or  |>g  of  its  weight,  and  so  on.  When  the  air  at  any  tempera- 
ture is  saturated,  it  is  said  to  Im\'c  a  relative  humidity  of  100,  H  it  is 
one-fourth  saturated  with  aqueous  \'apor,  the  humidity  is  15.     If  the 

faqiicous  vapor  equals  one  half  the  amount  necessary  for  saturation, 
tite  liutnidily  is  lenned  50.  It  is  obvious  that  with  a  decrease  in 
tcm|K'rature  the  amount  of  aqueous  vajior  nece.ssary  to  represent  sat- 
uration, or  100  degrees  humidity,  rapidly  diminishes,  and  that  as  soon 
as  the  aqueous  vapor  is  tti  excess  of  the  umouiit  necessary  fur  satura- 
tion, it  is  precipitated.  Precipitation  may  also  occur  when  the 
humidity  is  much  lielow  the  pcnnt  of  saturation,  through  the  action  of 
dust,  electric  currents,  and  other  agencies.  Humidity  is  of  special 
importance  in  relation  to  the  iH-ntpiraiion.  With  low  temperatures 
the  perspiration  usually  evaporates  as  rapidly  as  it  is  eliminated,  so 
that  only  Insensible  perspiration  occurs.  As  the  humidity  in- 
creases, the  transpiration  of  sweat  may  go  on  as  before,  but  the  cvap- 

'Oration  is  progressively  retarded  until  at  loo  degrees  humidity  there  is 
ao  evaporation  and  the  tkii^'Vefli^SS'coJisWnny  ««t.'  This  nduction 
v—4  :..:•::  ■; '... 
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in  evaporaUon  diminishes  the  natural  heat  dissipation,  and  also 
greatly  favors  heat  conduction,  so  thai  with  a  hi^h  relative  htimid- 
ity,  low  or  high  degrees  of  temperature  arc  poorly  borne,  and  the 
extremes  of  temperature  compatible  with  life  are  much  more  circum- 
scribed with  a  high  tlian  with  a  low  humidity.  Great  humidity,  by 
iutcrfcriug  with  the  normal  heat  regulation  uf  Ih*.-  body,  may  indi- 
rectly favor  tlie  taking  of  'colds'  and  the  dex'clopment  of  many  of 
the  infectious  processes,  'llic  presence  of  atjueous  vapor  in  the 
air  serves  a  useful  purpose  by  absorbing  the  heat  from  the  stm  during 
the  day  and  by  retarding  evaporation  and  consequent  heat  dissipation 
from  the  earth  nl  nighl,  Cimse(|uenlly.  while  it  inlcnsifics  the  effect 
of  heal  and  cold,  it  prevents  sudden  temperalUR-  changes.* 


Toiic  Gases 

Tlie  mnst  harmful  of  the  gases  found  in  the  atmosphere  is  carbon 
monoxid,  CO.  This  ts  found  in  large  quantities  in  illuinin;itiiig  gjis, 
and  is  given  oil  in  the  burning  nf  coal  and  charcoal.  When  sufficient 
oxygen  is  present  for  complete  combustion,  it  burns  with  the  formation 
of  the  comparatively  liannlcss  carbon  dioxid,  CO,,  and  thLs  combus- 
tion is  the  cause  of  the  blue  flame  so  often  seen  playing  over  coal  fires. 
Should  the  supply  of  oxygen  lie  insulTicicnt  in  the  burning  of  coal, 
charcoal,  kerosene,  or  illuminating  gas,  portions  of  carbon  monoxid 
may  escape  into  the  air,  and  as  it  is  odorless,  may  be  inhaled  with 
serious  results.  Cast-iron  stoves,  when  red  hot.  absorb  from  burning 
coal  considerable  quantities  of  the  gas  and  may  give  off  small 
amounts  to  the  air.  When  inhaled,  it  unites  with  the  hcninglohin 
of  the  blood,  forming  carbozyhemoglobin,  a  compound  not  decom- 
posed by  oxygen  and  carbon  dioxid.  The  blood  may  turn  a  chcrr^"- 
rcd  color.  Death  re^tults  from  asph\'xiation.  In  fatal  cases  paren- 
chymatous alterations  in  the  vi.'^eera  are  found.  One  of  the  most 
frequent  forms  of  serious  poisonings  in  the  United  States  depends 
upon  the  intentional  or  accidental  inhalation  of  illuminating  gas.  As 
water-gas  may  have  less  odor  than  coal-gas,  it  is  the  more  danger- 
ous because  it  is  less  readily  detected.  Leaky  fixtures  are  often  pres- 
ent, or  the  gas  may  travel  long  distances  undcrRroutid  from  defective 
mains,  and  from  the  cellar  ]ienetrate  the  house.  In  the  passage 
of  tlluminating  gas  through  the  soil,  the  odorous  portion  mny  be 
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largely  absorbed,  rendering  the  contamination  of  the  atmosphere 
more  difficult  to  detect. 

Many  noxious  substances  are  added  to  the  air  in  the  prosecution 
of  various  trades  and  manufactures.  The  vapor  or  solid  particles 
of  mercury,  arsenic,  phosphorus,  zinc,  lead,  or  their  compounds, 
or  certain  adds  are  especially  harmful.  The  presence  of  vapors 
from  sulphuric  acid  in  the  air  is  comparatively  harmless.  In- 
deed, in  the  manufacture  of  storage  batteries  in  Philadelphia  the 
room  so  filled  with  the  vapors  of  this  acid  that  the  clothes  of  the 
occupants  are  rapidly  destroyed  has  a  reputation  for  special  health- 
fulness;  while  rooms  used  for  lead  burning,  the  process  of  fusing 
lead-joints,  are  notoriously  unhealthful. 

Detection  of  Carbon  Honozid. — Carbon  monoxid  may  be  de- 
tected by  exposing  fresh  blood  to  the  air  to  be  tested,  and  then  examin- 
ing this  blood  by  the  spectroscope.  If  carbon  monoxid  is  present, 
the  two  characteristic  absorption  bands  of  carboxy hemoglobin  will 
not  be  altered  when  a  reducing  agent  such  as  ammonium  sulphid  is 
added  to  the  blood,  while  in  unexposed  normal  blood  the  reducing 
agent  will  change  the  double  bands  to  a  single  intermediate  one. 

Mine  Air 

Especially  noxious  is  the  air  in  mines,  which  is  deficient  in  oxygen 
and  contains  an  excessive  amount  of  carbon  dioxid,  together  with 
carbon  monoxid,  methane,  hydrogen,  and  hydrogen  sulphid.  The 
latter  gases,  together  with  the  fine  carbon  dust  in  the  air,  are  com- 
bustible, while  methane  constitutes  the  dreaded  fire-damp  that  may 
lead  to  serious  explosions.  Should  death  not  result  from  the  ex- 
plosion of  the  fire-damp,  it  may  be  caused  by  the  deficiency  of  oxy- 
gen, and  the  presence  of  carbon  monoxid  and  hydrogen  sulphid  in  the 
*  after-damp.'  'Black-damp,'  or  'choke-damp,*  results  from  the 
slow  oxidation  of  the  carbon  and  hydrogen  of  coal  by  the  oxygen 
in  the  air.  It  extinguishes  fire  and  may  lead  to  fatal  asphyxia. 
Undiluted,  it  consists  of  nitrogen  and  carbon  dioxid. 

Sewer  Air 

Id  the  decomposition  of  sewage,  large  quantities  of  carbon  dioxid, 
with  some  marsh-gas,  ammonium  compounds,  and  hydrogen  sulphid, 
are  given  off.  In  unventilated  ccss-pools  these  gases,  and  especially 
the  ammonium  sulphid,  are  often  present  in  such  large  amounts 
as  to  jeopardize  life,  and  it  is  the  custom  of  workers  before  entering 
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such  pits  to  introcliicc  lighted  candles  as  a  test  of  the  ability  of  the 
contained  air  to  sustain  life.  If  the  lamp  is  extinguished,  the  air  is 
of  c«jurse  considered  lo  he  irrespirnhle.  In  the  motlfni  ventilated 
conduits  and  mains  for  sewage  the  air  rarely  contains  sufficient  car- 
bon dioxid  or  other  gases  lo  be  prejudicial  to  lite.  Carbon  dioxid  is 
usually  pit-sent  in  from  ro  to  50  volumes  in  10.000,  and  in  sewers 
without  ventilation  the  quantity  is  of  course  niueh  greater.  With 
pro[)(-r  ventilation  these  gnsea  rarely  cause  serious  contamination  of 
the  air.  and  it  is  preferable  that  they  escape  into  the  open  air  and  be 
largely  diluted,  rBlher  than  he  retaine<l  in  the  sewage  system  to  escape 
when  the  plumbing  is  defective  and  perhaps  enter  houses  in  considera- 
ble quantities.  The  experimental  evidence  as  to  the  influence  of  this 
gas  upon  infection  is  contradictory.  Moderate  quantities  of  sewer  air 
from  a  well-ventilated  system  arc  probably  without  appr<.'ciable 
elTect,  while  large  quantities  of  this  air  hut  little  diluted  may  depress 
the  body- resistance  and  thereby  favor  the  entrance  and  growth  of 
morbific  agents. 

The  pathologic  condition  resulting  from  the  inhalation  of  emana- 
tions from  decom[)(ising  animal  matter  is  termed  mephJtism. 

Bacteria  in  Sewer  Air.— Sewer  gases  are,  of  course,  in  themselves 
noninfectious,  and  Iheri.-  has  been  much  in\'estigation  to  determine  if 
micro- organisms  arc  present  in  large  numbers  in  the  air  of  sewers. 
The  results  of  these  experiments  arr  almost  unanimous  in  showing 
that  sewer  air  is  freer  from  micro-organisms  than  the  open  air  in 
cities.  The  organism  present  in  largest  numt)ers  in  sewage  is  proba- 
bly the  colon  bacillus,  hul  this  is  rare  in  sewer  air.  That  bacteria 
are  not  given  off  from  sewage  to  tlie  adjacent  air  is  borne  out  by  our 
knowledge  of  the  indispnsilion  of  bacteria  to  leave  moist  surfaces. 
It  has  been  elaimed  that  the  rupture  of  bubbles  upon  the  surface  of 
the  sewage  throws  into  the  air  minute  watery  particles  containing 
bacteria,  but  the  specific  gravity  of  these  is  such  that  they  must 
rapidly  fall  again  lo  the  surface  from  which  they  came.  It  has  also 
been  asserted  that  cool  air  entering  Ujc  sewers,  by  condensing  the 
aqueous  vapor  near  the  surface  of  the  liquid,  forms  a  great  multittide 
of  minute  droplets,  each  of  which  may  carry  micro-organisms  from 
the  liquid.  It  is  to  be  remembered,  however,  that  this  aqueous 
vapor,  as  gi\'cn  off  from  the  sewage,  is  a  gas.  and  therefore  free  from 
micro-<)rganisins;  and  particles  condensing  in  sufficient  proximity  to^ 
th*  surface  of  the  sewage  to  liecome  contamimUed  with  micro  organ- 
bms  probably  must  also  again  bccotnc  incorporated  with  the  liquid. 
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The  pathogenic  organisms  apt  to  be  conveyed  from  sewagc^the 
typhoid  bacillus  and  cholera  spirillum — are,  as  a  rule,  rapidly  de- 
stroyed by  saprophytic  bacteria  present  in  the  sewage.  Moreover, 
it  is  a  fact  that  men  employed  in  sewage  systems,  and  breathing 
sewer  air  many  hours  daily,  are  not  infrequently  above  the  average 
in  health  and  development,  so  that  the  tendency  to  attribute  infectious 
diseases  to  sewer  air  seems  without  scientific,  experimental,  or  clinical 
evidence.  Although  disease  may  not  be  conveyed  by  sewer  air,  no 
one  contends  that  it  is  a  desirable  addition  to  the  air  used  for  respira- 
tion, and  both  from  its  noxious  odor  and  from  the  possibility  of  its 
being  able  in  certain  cases  to  depress  vitality,  its  exclusion  from  the 
ground  air  and  from  dwellings  is  important. 


Atmospheric  Prgssi'rr 

At  the  sea-level  the  weight  of  the  atmosphere  is  i.o.i  kilos  to  each 
square  centimeter,  or  14.64  pounds  to  the  square  inch.  This  is  equiva- 
lent to  a  barometric  height  of  760  millimeters,  or  29.92  inches,  at  the 
freezing-point.  The  human  body  sustains  under  these  conditions  a 
total  pressure  of  about  18,000  kilos,  or  .39,68.1  pounds.  The  balance 
between  the  pressure  within  the  body  and  that  from  without  ptrmlts 
the  support  of  this  vast  weight  without  discomfort.  Changes  in  the 
external  pressure,  especially  when  occurring  so  rapidly  as  to  interfere 
with  the  normal  pressure  equilibrium,  may  be  followed  by  symptoms, 
as  exemplified  in  barometric  neurosis  and  caisson  disease. 

Natural  barometric  fluctuations  result  from  difference  in  alti- 
tude, temperature,  humidity,  and  winds.  They  may  be  periodic,  as 
the  diurnal  and  annual  variations,  or  non-periodic,  as  the  cyclonic 
and  anti-cyclonic  variations. 

Increased  Atmospheric  Pressure 

A  marked  increase  in  the  atmospheric  pressure,  especially  if  fre- 
quently repeated,  often  produces  bleeding  from  the  nose,  ears,  and 
other  mucous  membranes,  delirium,  and  forms  of  paralysis.  De- 
generations in  the  central  nervous  system  and  vaeuolatiims  in  the 
spinal  cord  have  been  found.  The  symptoms  appear  upon  the  rapid 
return  to  the  normal  pressure,  and  the  vacuolations  have  been  attri- 
buted to  the  sudden  expansion  of  condcnsid  gases  contained  in  the 
nerve-tissues.     The   group   of   symptoms    produced   by    increased 
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atmosphciic  pressure  has  been  termed  caisson  disease,  as  it  espe- 
cially uecuTS  in  ihosc  working  in  caissons,  and  in  divi-rs,  The  condi- 
tion inay  be  prevented  by  avoiding  sudden  elianjjes  in  the  atiuo- 
sphi-ric  pressun-.  Workers  in  the  caissons  should  spend  at  least 
five  minutes  in  an  intermediate  chamber,  for  each  6  pounds  of 
pnrssuri;,  both  on  entering  the  caisson  and  upon  leavHng  it. 


Decreased  Atmospheric  Pressure 

Dyspnea  and  nervous  excitenit-nt,  as  faiiitness.  cyuaoiit.  hemor- 
rhage, and  vomiting,  may  dcvdop  when  high  altitudes  arc  reached. 
These  symptoms  occur  in  mountain  climbers  and  hallooni^ts.  Tliere 
is  in  the  blood  a  decided  increase  in  the  number  of  red  blood  corpus- 
cles, (ollowed  by  an  increase  in  specific  gravity  and  heinoglol)in. 
Similar  conditions  may  be  produced  by  placing  animals  in  chambers 
from  which  the  air  is  partially  expelled.  A  return  tn  the  normal 
barometric  pressure  (760  mm.)  causes  a  transient  decrease  followed 
by  an  increase  of  the  red  cells  over  the  numlwr  present  previous  to 
the  experiment.  Ossian,  Schaumann,  and  Roscnquest  found  that 
the  microcyles  were  diminished,  the  macrocyles  incn-ased,  and  the 
cells  of  average  size  unchanged  in  numljer.  There  was  a  slight 
increase  in  the  number  of  nucleated  cells,  and  in  pigi-ons  mitotic 
figures  occurred  in  the  red  cells.  These  changes  were  found  in  the 
blood  from  the  liver,  aorta,  and  skin.  The  increase  of  hemoglobin 
was  not  prnpfirtioiiate  to  that  of  the  niimlH-r  of  erythnxrytes.  Alti- 
tude seems,  therefore,  to  cause  a  true  proliferation  of  the  blood-cells. 

Mountain  Sickness. — This  may  occur  at  a  height  of  .1000  meters 
(9750  feet) ,  but  is  most  common  at  4000  meters,  csix^ially  when  asso- 
ciated with  cold.  Thus,  the  ascent  of  mountains  with  a  high  7one  nf 
perpetual  snow,  hkc  the  Andes,  Rockies,  and  Himalayas,  less  often 
pniduces  mountain  sickness  than  does  the  ascent  of  mountiiins  in 
which  the  snow  line  is  lower,  as  the  Alps.  U  is  more  connnon  when 
the  ascent  is  made  rapidly  by  unaccustomed  climbers,  who  become 
overfatigued.  Pains  in  the  legs,  salivuti<m,  nausea,  vomiting,  and 
even  tormina  and  diarrhea  may  develop.  Tlie  respirations  are  ac- 
celerated, the  pulse  is  mpid  and  feeble,  the  surface  becomes  cold  and 
clammy.  Vertigo,  headache,  and  finally  apathy  and  an  almost  irre- 
sintihle  tendency  to  sleep  may  develop.  'ITie  experiment.s  of  Paul 
Bert  indicate  that  it  is  not  the  mere  rarefaction,  but  the  diminution 
in  the  oxygen  of  the  air,  that  is  the  cause  of  the  disease.  Aeronauts 
are  less  liable  to  suffer,  as  they  are  not  exposed  to  the  fatigue. 
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Climate  and  Season 

The  principal  features  that  produce  and  modify  the  climate*  of  a 
place  are  its  latitude,  altitude,  proximity  to  bodies  of  water,  and  the 
prevalent  winds  and  rains.  Besides  this,  climate  may  be  modified  by 
the  topography  of  the  land  and  the  character  of  the  soil.  The  human 
body  has  a  remarkable  ability  to  adapt  itself  to  different  climates, 
and  with  proper  food,  clothing,  exercise,  and  the  avoidance  of  the 
parasitic  causes  of  disease,  the  climate  has  a  minor  effect  upon  the 
health.  It  is  customary  to  classify  climates  into  warm,  including 
the  equatorial,  tropic,  and  subtropic;  temperate,  with  a  mean 
temperature  of  60°  F. ;  and  cold;  also  into  plain,  mountain,  and 
marine  climates. 

Climate  is  not  an  exciting  cause  of  disease,  yet  by  its  favoring  or 
inhibiting  inHuence  upon  the  determining  factors  it  may  play  a  some- 
what important  part  in  disease  production  or  prevention.  Thus, 
warm,  moist  climates  arc  favorable  to  the  growth  of  parasites,  and 
the  parasitic  diseases  arc  especially  common  in  the  tropics.  Gastro- 
intestinal disturbances,  cholera,  yellow  fever,  and  malaria  are  also 
prevalent,  measles  and  scarlet  fever  comparatively  rare,  in  hot  climates. 
Pulmonary  tuberculosis  is  observed  more  frequently  in  moist  than  in 
dry  regions,  at  sea-level  than  at  altitudes ;  while  rheumatism,  gout,  and 
pneumonia  are  more  frequent  in  cold,  damp  climates.  Marine  climates 
predispose  to  rheumatism  and  pulmonary  affections,  and  aggravate 
existing  neuralgias.  When  we  except  certain  affections  like  heat 
stroke  and  frost-bite,  it  will  be  evident  that  climate  docs  not  act 
except  as  a  predisposing  cause  of  disease,  and  with  a  better  under- 
standing of  the  parasitic  nature  of  disease,  the  importance  of  climate 
as  a  causal  factor  has  greatly  depreciated. 

The  slight  influence  of  climate  on  the  development  of  disease  is 
well  illustrated  in  the  recent  experiments  as  to  the  production  of 
malaria  upon  the  Roman  Campagna.  In  a  place  noted  for  its  un- 
wholesome malarious  climate,  a  number  of  obser\'ers  lived  in  perfect 
health  for  months  merely  by  taking  precautions  to  avoid  mosquito 
bites.  On  the  other  hand,  climatic  factors  arc  often  of  considerable 
importance  in  prophylactic  therapeutics,  as  has  been  fully  discussed 
in  volume  iv  of  this  series. 

Vegetation. — The  presence  of  many  trees  in  a  district  has  an 


■See  also  vol.  in,  chapter  v. 
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important  tvgiiluting  effect  upon  the  dinmlc.  By  their  presence 
the  winds  arc  modified,  the  ttmpcrattirc  is  made  more  equable,  ihc 
air  is  rundtrvd  more  iinirnniily  hitiiiid.  lliere  is  little  dust,  while 
certain  vapurs  believed  to  be  healthful  may  be  given  off  by  the 
trees.  Hie  ditngirr  from  HikkIs  is  much  li-dts  in  woudy  districts,  as  the 
trees  serve  to  regulate  the  penetration  of  water  into  the  soil 


Season 

Variations  in  temperature  and  humidity  accompanying  changi.-.s 
in  iieason  are  associated  with  variations  in  the  incidence  of  certain 
diseases,  that  arc  analogous  to  the  incidence  of  those  diseases  in  rela- 
tion to  climate. 

During  the  summer  months  gastro-intesliiial  maladies  arc  preva- 
lent and  the  trnpic  disi-uM-s  make  their  Rroatest  inciir&iiins  into  the 
temperate  zones.  This  is  usually  due  to  the  fact  that  all  causal 
conditions  arc  coincidenlly  favorable  only  during  these  montlis. 
Thus,  yellow  fever  is  confined  to  the  warm  months  in  temperate 
cltnintcs,  for  the  reason  that  the  cont;iniiniiliiig  mosijuiio  is  active 
only  in  warm  weather.  Probably  for  a  similar  reason,  or  perhaps 
on  account  of  peculiarities  of  an  as  yet  unknown  stage  of  the  jwra- 
sitc,  in  which  it  exists  in  earth  or  water,  cholera  occurs  chielly  in 
the  months  of  August.  September,  and  October.  The  prevalence 
of  the  gastro- intestinal  disorders  of  childhood,  such  as  cholera 
morbus,  cliolcru  infantum,  and  other  forms  of  enterocolitis,  ts 
greatest  during  July  and  August,  a  period  in  which  it  is  most 
dilticult  to  pre^ervr  pnipcrly  the  foods  used  for  infants, 

Typhoid  fever  and  malaria  arc  more  widespread  during  August, 
,Sepiemher,  and  October  than  in  other  months.  This  is  probably 
duc  to  the  activity  of  the  insects  transmitting  these  diseases  during 
the  late  simimer.  The  fall  rains  may  also  aid  by  sweeping  infec- 
tious material  into  lltc  wells  and  streams  from  which  drinking- 
water  is  taken.  At  all  events,  the  comparative  infrcquency  of 
typhoid  fever  during  the  winter  ma\  reasonably  be  attributed  to 
the  facts  that  then  the  chances  of  dissemination  by  flies  and  other 
insects  arc  least,  as  arc  also  the  po.ssibiIities  of  propagation  and 
transmission  Ihroiigh  tlie  water-supply. 

During  the  cold  damp  months,  catarrhal  affections,  pneumonia, 
rhciunalistu,  and  g'lut  are  most  frequent.  This  is  to  be  explained 
not  only  by  the  increased  exposure  and  chilling  of  the  body, 
but   also  by  the  less  hygienic  method  of  living;  persons  being 
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disposed  to  spend  more  of  their  time  in  overheated  and  piwrly 
vcnlilatwl  rooms  imd  iw  indii1|i;«  more  in  overeuting  and  overdrink- 
ing than  during  other  seasons  of  the  year.  Itiphtlicria,  iiit>a>lc<t, 
scarbtina.  smallpox,  and  similar  affections  are  likewise  most  prc^'a- 
lent  during  the  cold  months.  This  may  be  due  to  tlic  greater  facili- 
lii-s  for  infection  afforded  during  Ihc  winter  time  by  crowded  and 
poorly  ventilated  cars,  houses,  schools,  or  public  meeting-places. 
We  have  no  good  reason  for  iissumtng  that  season  alone  is  the 
direct  causal  agent  in  faciUtaling  the  propagation  or  invasion  of 
the  exciting  agent. 

Excessive  dryness  or  moisture  may  increase  tlie  morbidity 
during  any  season.  This  is  iipparently  well  shown  in  relation  to 
autunmal  diarrlieas  in  tlie  following  table: 

RELATION  OF  AUIXIMNAl,  niARKIIEA  TO  RAINFALL— < //"A') 


A*»«c«  KutHVAit,  JVH*  TO  SanaMsn. 


AfMiFAt   AvKKAt^K  om    Drum   rvoM 
up  jtn  Vba«. 


■■         14  Jiy        "  .    .    .    ■  11x9 

liMnmr  wcl  *amnm,  1891 tC>.e 

"       itoy        '•        189s 7-7 
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TOXIC  CAUSES 

Poisons  are  substances  thai  in  small  amounts  arc  destructive  to 
the  functional  and  sinictural  integrity  of  the  organism.  Usually 
they  are  ectogenous,  that  is  to  say.  they  arise  without  the  body; 
Init  ttM->'  may  u\^<  Im>  formed,  as  are  leucomains,  within  the  body, 
and  tlKTcfore  Ijc  endogenous.  Ectogenous  poisons  may  be  inor- 
ganic or  organic  and  either  of  vegetable  or  iinimal  origin.  Sub- 
stances may  have  no  direct  injurious  action  and  yet  do  harm  by 
liberating  toxic  c«)mpounds  from  the  (issues. 

PcMsons  may  exert  tlxnr  predominant  effect  (i)  locally  upon 
the  ti>*iit-jt  with  which  they  fimt  come  in  contact ;  or  (2)  in  passing 
through  the  body  they  may  cause  marked  degenerative  changes  in 
the  parenchyma  of  organs;  or  (.t)  (hey  may  alter  the  character  of 
the  blood,  or  (4)  show  their  chief  action  upon  the  nervous  system. 
The  actifjn  of  many  jMiiwins  dept-nds  upon  wmibinations  which  they 
form  with  the  cytoplasm.  Asa  general  rule,  the  most  marke*]  It-sioiis 
are  found  at  the  points  of  entrance  and  exit  from  the  body — where 
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the  greatest  coocrntration  usually  occurs — or  in  cells  especially  vul- 
nernble,  jis  those  of  tlie  central  ner\'ous  system. 

Local  Poisons. — Tho  cht^f  inorganic  local  poisons  an-  llie  caustic 
acidt.  ittkiilis,  iiiid  cc-rtiiin  siilis  of  the  heavy  metals,  especially  of 
nicrcur)*,  zinc,  silver,  and  antimony,  llicse  produce  marked  chemi- 
cal changes  in  the  tis-sues,  leading  to  tlieir  death,  with  protoplasmic 
coaf^lation  or  solution.  There  also  arc  certain  vegetable  products 
that  produce  marked  toxic  action  when  locally  applied.  Croton 
oil  produces  an  er>'lliema  followed  by  vesiculatiou  and  pustulatlon, 
and  poison  ivy  and  poison  oak,  in  susceptible  iiulividit;ils,  cause 
marked  hyperemia  and  the  formation  of  large  bulla?.  I'faff  found  in 
both  Rhus  hxicodrnJron  and  Mus  vi-nrnal'i  an  oil  he  termed  tori- 
cadenilro}.  the  application  of  o.ooi  milligram  of  wliich,  dissolved  and 
mixed  with  two  drops  of  olive  oil,  gave  rise  to  intense  local  irritation 
in  a  susceptible  subject;  in  the  lower  animals  PfafT  also  foimd  that 
these  drugs  produced  generalized  fatty  degeneratiim.  Many  animals  ■ 
elaborate  poisons  liaving  a  local  as  well  as  a  general  action,  The 
venom  of  serpents  and  lizards  (Gila  monster),  the  cutaneous  secre- 
tion of  tnads  and  sulamniuU-rs.  the  poison  of  arachiiids,  niyriapods, 
and  insects,  the  salivary  secretion  of  mosquitos,  and  cantharidin 
derived  from  certain  beetles  are  example.s  of  the.se  toxic  sulislances. 

Parenchyma  Poisons. — Many  poisons  having  a  marked  local 
action,  such  as  the  mineral  acids  and  alkalis,  are  jirucliciilly  harmless 
when  diluted.  Their  effects  therefore  are  only  found  locally.  Other 
stitistatices.  as  phosphonjs.  arsenic,  antimony,  and  many  of  the 
animal  and  \'egctablc  poisons,  not  only  produce  local  lesions,  but 
when  absorbed  in  dilulion  cause  a  high  grade  of  parenchymatous, 
fatty,  or  other  degenerative  change,  especially  in  the  liver,  kidneys, 
heart,  blood-vessels,  and  muscles.  With  these  drugs  i1  Ix-conies  im- 
portant not  only  to  control  the  local  effects,  hut  also  to  prevent  their 
absorption.  Protoplasmic  metabolism  or  muscular  contractility 
may  be  stinmiated,  depressed,  or  abolished.  Other  poisons,  as  alco- 
hol and  lead,  as  well  as  I  hose  of  5>'philis  and  of  gout,  stimulate  the 
interstitial  tissues  to  tuirmful  overgrowth,  thus  causing  the  various 
clrrhoses  or  scleroses. 

Blood  Poisons. ^Thesc  act  by  (i)  fonning  more  stable  combina- 
tions with  the  hemoglobin,  thereby  preventing  the  ordinary  oxygen- 
carrying  function  of  the  blood,  (?)  by  causing  a  solution  of  the  cor- 
ptHcles,  and  (3)  by  inducing  changes  in  the  plasma,  interfering  with 
its  coagulation. 
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The  combination  most  frequently  formed  with  the  hemoglobin  is 
cnllt-cl  methemoglobin.  It  is  i»cim<-Tic  wilh  the  nurmal  oxyhemo- 
globin, but  is  so  stable  tliat  tlip  ox>'f;en  is  nut  liberated  for  tlie  use  of 
the  tissues.  It  gives  the  blood  a  sepia-browa  color.  11ic  fonnatioo 
of  inethctii(>(;lohin  is  often  accompanied  by  ll»e  solution  of  the  cor- 
puscles (hemolysis).  This  change  is  produced  by  many  of  the  newer 
coal-tar  retuedies,  such  us  ac«tanilid,  phetuic«lin.  trtonal.  and  also  by 
chloral,  clilorofonn.  amyl  nitrite,  etc.,  potasdum  chlorate,  pyrogallol, 
dinitrotK-nTene,  nilrog]yc(.'rin.  The  inhabtion  of  carbon  monoxid 
even  in  so  small  a  proportion  as  o.oz  per  cent,  is  injurious,  the  gas 
uniting  with  the  hemoglobin  to  form  caiboxyhemoglobin.  The  blood 
acquires  a  cherry-red  color.  Cyaohemoglobin  umiIin  from  the  toxic 
action  of  hydrocyanic  acid.  It  gives  the  blood  a  bright  red  color. 
Fmm  the  inhalation  of  hydrogen  sulphid  sulphur-methemoglobin 
may  be  formed.  Hydrogen  arsenid,  potasMuni  clilnrale.  serpents' 
venom,  phalliii  from  poisonous  mushroomE,  and  other  poisons  may 
have  a  marked  solvent  action  upon  thecnri>uscles. 

Many  poisons,  including  ricin,  abrin,  alcohol,  ether,  and  the  blood- 
senim  from  a  different  species  of  animal,  mil  coagulate  the  blood. 

It  is  rare  tlinl  a  poison  acts  solely  upon  the  blood.  Usually  there  is 
abto  ail  injurious  ucl'vm  upon  viscenil  pmloplasni,  esjiecially  of  the 
central  ncr\*ous  system. 

Wtrve  Poisons.— These  may  have  a  predominant  action  upon  the 
cerebral  cortex,  the  basal  ganglia  and  spinal  centers,  or  the  peripheral 
nerves.  Certain  of  the  poisons,  as  chloroform,  ether,  clilonil, 
ooniin.  diphtheria  toxin,  and  the  bromids,  chiefly  depress,  while 
others,  as  str>-chnin,  tetanus  toxin.  cafTdn,  ctK'ain,  chit-fly  stinuilritc 
nervous  excitability.  The  toxic  substance  may  show  a  selective 
action  upon  certain  centers,  nerves,  or  ganglia,  as  is  exemplified  in 
the  dcpresaon  of  the  motor  centers  of  the  cord  by  physostiginin,  and 
the  stimulation  of  the  vagi  by  digitalis. 


Food  Poisoning 

Besides  the  injurious  elTeet*  resulting  from  its  excess  or  cteficiency. 
food  may  possess  unwholesome  qualities  from  improper  selection,  age. 
growth,  season,  or  environment.  fn>m  rliseasc,  from  clecoMiiMJsilifMi. 
and  from  contamination  with  vegetable  and  animal  parasites. 

Animal  Foods. — Tlie  meat  of  embni-o  calves  and  of  pn-gnant 
animals  is  considered  unfit  for  food.  The  flesli  of  animals  that  are 
fed  upon  certain  sii1>stance3  may  be  toxic,  as  is  that  of  binls  that 
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Iia%-e  eaten  niounlaiii  laurel.  Season  may  alTecl  tht-  whulcsomciicss 
of  animal  foods;  for  instance,  the  flcsli  of  ctrtain  fisli  is  toxic  in  the 
spawning  pciiod.  Fish  or  shellfish  may  acquire  toxic  substances 
through  living  in  cerlain  waters.  Schniitniann  fminil  lliiU  oysters 
placed  in  the  water  of  the  harbor  at  W'ilhclmshavcn  soon  became 
poisonous,  while  the  poisonous  bivalves  from  this  bay  Itjat  ttwir  toxic 
properties  when  placed  in  the  open  sea.  As  Lindencr  found  that  tlie 
water  from  this  hay  when  filtered  did  not  render  the  oysters  toxic,  it 
would  seem  that  the  process  was  one  of  infection  rather  than  ab* 
snrplion  of  a  poisonous  substance.  These  oysters  produce  disease 
cliamcterized  by  paral>tic  symptoms,  and  from  tlieni  Brieger  has 
isolated  a  ptomain  which  he  calls  mytilotoiin.  Animals  are  subject 
to  a  nnmtier  of  diiicuses  that  may  1>e  transferred  to  man  in  frxKl,  in- 
eluding  tuberculosis,  helminthiasis,  and  anthrax.  Hie  danger  of 
contracting  parasitic  diseiiscs  is  obviated  by  thorough  cooking  and 
Ciircful  meat  inspection.  The  flesh  from  animals  affected  with  tuber- 
culosis, anthrax,  glanders,  actinomycosis,  hog  cholera,  or  with  animal 
parasites  should  never  be  used  for  human  consumption,  no  matter 
bow  localiwd  the  lesion. 

Oecompositiou  of  f'tod  may  result  in  the  formation  of  toxic  pto- 
mains.  such  as  the  tyrotoxicon  of  milk  and  cheese.  Botulismus 
(allantiasis  or  sausage  poisoning)  may  Ix-  acf|uired  from  impR>p^-rly 
prcser\'ed  sausage,  bacon,  chicken,  ham,  and  other  meats.  ErtiieiiKcn 
has  isolated  from  toxic  me»t  and  frtmi  the  spleen  of  a  person  dead  of 
the  disease  an  anaerobic  bacillus,  the  Bacillus  botulinus,  that  elabo- 
rates a  powerful  toxin. 

Other  outbreaks  of  disease  characterized  by  vomiting,  diarrhea, 
and  collapse,  and  attributable  to  the  ingestion  of  meat,  are  appar- 
ently due  to  the  Bacillus  cnterilides  of  Gartner — an  organism  re- 
sembling those  of  the  colon  group. 

Vegetable  Foods. — Abnormal  methods  of  growth  may  cause  the 
production  of  injurious  combinations  in  the  mctalMlism  of  plants. 
Vegetables  or  fniits  raised  out  of  season  or  by  unnatural  forcing  pro- 
cesses arc  usually  less  nutritious  and  more  apt  to  cause  gastro-intes- 
tinal  disturbances  than  those  grown  tm<Ii.-r  normal  conditions,  h'ood- 
plauls  arc  sometimes  attacked  by  certain  fungi,  as  ergot  of  rye 
(spurred  r\'e)  and  blight  of  corn,  etc.  Cmvc  pathologic  changes 
may  follow  the  ingestion  of  such  diseased  cereab. 
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SOClOUX;iC  CAUSES 
Deosity  of  Popolatloo 

TIic  crowding  together  of  large  atimbcrs  uf  people  in  liniitvd  areas 
is  usimlly  a  rvsiill  of  poverty,  und.  ns  a  nik,  indicates  itial  thi-  indi- 
viduals involved  arc  less  capable  of  successful  existence  lh;iti  those 
living  in  more  commodious  quarters.  It  therefore  follotmi  that 
crowdetl  areas  usually  sliow  a  liigh  projMtniou  of  pi-rsons  with  d^-H- 
dcnt  resistance,  of  unclean  habits,  insuflicient  or  improper  nourish- 
menl,  with  nndesinihte  occupations  and  &  gt-neral  lack  of  care  in 
guarding  their  bodies  against  unfavorable  influences.  Such  asstK-i- 
attons  conduce  tu  defective  ventilation,  improper  foud,  and  un- 
hyj^ienic  surroundings,  and,  of  course,  strongly  tend  to  ttte  develup- 
ment  of  deficient  stamina,  and  the  propagation  of  x'arious  diseases. 
It  is  therefore  not  sliunge  tlint  ovcreruwding  is  associated  with  in- 
CTfascd  rates  of  morbidity  and  mortality. 

Thf  diseases  especially  prevnk-nt  in  areas  of  dense  population  are 
tuberculosis,  the  acute  eianthematSi  and  the  gastro-iotestlnal 
disorders  (rf  childhood.  It  is  evident  that  overpopulation  is  not  ol 
itself  the  cause  of  the  previilence  of  Ihese  disordi-rs.  bul  mthfr  Ihat 
they  result  from  the  unhygicniccondilionsthat  are  usually  associated 
Iberevrith.  For  this  reason  (here  are  occasional  marked  exceptions 
to  the  rule  that  overcrowding  is  associated  with  a  high  mortality. 

The  prevention  n(  ovxrcrowding  and  of  its  evils,  physical,  social, 
and  political,  especially  in  great  citie8.andof  what  is  called  'slum  life,* 
is  one  of  the  gravest  problems  with  which  our  advancing  civnliratton 
has  to  deal.  Neither  material  nor  moral  inft-clion  can  well  t*  re- 
stricted to  the  unfortunates  among  whom  it  finds  an  environment 
so  favorable  for  its  propagation.  As  tlw  e<Iit<>r  hn>  elsewhere  said. 
"  tlic  miseries  of  I^zarus  are  visited  upon  the  children  of  Dives," 

Tlie  condition,  however,  is  not  medical,  but  ecfmomic,  in  its  etiol- 
ogy, and  therefore  in  its  prophylaxis  and  therapy.  Ilie  prevention 
of  diswisc,  Iwdily  or  spiritual,  depi-nds  upon  the  discovery  and  the 
removal  of  the  cause.  Continued  failure  to  recognize  ttie  cause  in 
this  instance  can  result  in  the  wreck  of  our  civilizalion. 


I 


Dissipatioo 

Health  is  maintained  without  efTort  only  when  then-  is  a 
regulation  of  the  food-supply  and  an  absence  of  abnormal 
tion  or  sedation  of  function.    Gluttony,  sexual  erethism,  or  the 


1  proper    ^| 

stimula-      ^M 
he  abuse      ^M 
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of  stimulants  and  narcotics,  is  a  constant  menace  to  the  health 
equilibrium.     Not  only  do  such  txccsscs  fK-quonlly  k-ad  to  func- 
tional and  structural  abnormalities,  but  they  also  tend  to  increase 
susceptibility  to  various  jjiithologic  pnwtsses.     Animals  i-xposed  to 
excesses  in  physical  exercises  more  readily  contract  infectious  dis- 
eases, and  the  administraliun  of  alcoholic  beverages  may  also  alter 
their  natural  immunity.    Abbott's  obser\'at tons  indicated  that  alco- 
hol may  cause  rvduelinn  of  thf  iiiiiural  immunity,  and  the  elaborate 
ex|>erimcnis  of  Dr.  Taavlaitmcn  apparently  show  llial  in  doRs,  rab 
bits,  guinea-pigs,   fowls,  and    pigeons  alcohol   distinctly  increases! 
the  susceptibility  to  experimental  infection.     This  diminished  resist- 
ance results  no  matter  whether  the  alcohol  is  given  before,  during, 
or  after  Ujc  time  of  inoculation,  or  if  the  drug  be  adniinistcred  by 
the  mouth  or  under  the  skin.     Careful  contn>l  experiments  showed 
tliut  no  temperature  chanj^s  resulted  in  the  animals,  except  a  reduc- 
tion after  excessive  doses  of  alcohol.     In  the  infected  animals  that  arc  ' 
given  alcohol,  the  abnormal  temperature  of  experimental  disease  i 
persists  longer  than  in  infected  animals  that  do  not  receive  the  drug. 

'fhe  experimental  evidence  that  alcohol  increases  the  susceptibility 
to  infection  is  strongly  corroborated  by  clinical  obser\'ation.  Pneu- 
monia, tubentdosi.*,  enteric  fever,  and  other  infections  usually  run 
an  exceptionally  severe  course  in  alcoholics,  and  the  frequency  with 
wliieh  in  the  dissipated  relatively  slight  injuries  develop  grave  local 
and  general  septic  manifestations  has  been  repeatedly  noted  by 
surgeons.  Not  only  is  there  a  condition  of  depraved  tissue  nutrition 
in  those  who  use  alcohol  to  excess,  but  the  power  of  assimilation  of 
food  is  much  reduced. 

Moreowr,  alcohol  is  directly  toxic.  The  ingestion  of  from  500  to 
1000  c.c,  of  whisky  (from  one  to  two  pints)  at  one  time  by  an  adult 
has  n'peatedly  resulted  in  death  within  a  short  time,  while  much 
smaller  quantities  have  proved  fatal  in  children. 

Spirituous  beverages  may  contain,  besides  ethylic  alcohol,  more 
toxic  substances,  such  as  propylic.  butylic,  and  amylic  alcohol, 
acetone,  and  various  aldehydes,  ethers,  and  essential  oils.  Tlic  bit- 
ters, cocktails,  and  other  so-called  mixed  drinks  may  contain  a  num- 
ber of  these  toxic  substances.  Absinthe  is  said  to  contain  nine  toxic 
cjtscnccs.  Certain  artificial  flavors  are  poisonous  or  may  accidently 
be  contaminated.  Malt  liquor?  are  also  subject  to  intentional  and 
accidental  adulteration  with  poisonous  substances.  Thus,  cocculus 
indicus  has  been  used  to  fortify  beer,  and  the  widespread  epideniic  of 
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arsenic  poiaoRing  in  Bintiin}{ham  during  1900  und  1901  vna  traced 
to  bciT  containing  glucose  manufactured  with  sulptiuric  acid  con- 
tuminati-d  by  tluil  mL'tiil.  i«a<l  puisoning  has  \xvn  ascribed  to  (he 
use  of  bciT  contaminated  by  x-csscls  and  pipes. 

Prolonged  tippling  results  in  a  complex  series  of  disturbances, 
dcpcndenl  upon  tlic  character  of  the  tipple,  and  the  habits  and 
idiosyncrasy  of  the  person.  CH'crindulgencc  in  malt  liquors  is  par- 
ticularly apt  to  t>e  follovfx-d  by  ]«n-nchymatous  and  fatly  degenera- 
tions in  the  xnscera;  while  distilled  liquors  most  fn-ijueiitly  lead  to 
ga»tio- intestinal  disorders,  forms  of  sclerosis  affecting  especially  the 
livcr,kidncys,and  central  nervous  system,  neurit  is  and  iialsi(.-s.<it>M'tire 
neuroses,  mania.and  dementia.  There  is  a  notcworUiy  relationship  be- 
tween the  incidence  of  alcoholism,  the  psychoses,  insanity,  venery.  and 
crime.  In  part  thisisduc  tothcfavorinR  influence  of  alcoholism  U(K>n 
the  spread  of  other  forms  of  dissipation  and  venereal  disease.  /Uco- 
hoi  increases  sexual  desire,  obtunds  the  iimnil  st-iiNC.  and  favors  a  rare- 
less  disregard  of  precaution  against  infection,  l-'orcl  found  that  vene- 
real infeelion  was  more  fretiuent  in  conjunction  with  occasional  than 
habitual  alcohoUc  indulgence.  In  over  three-fourths  of  the  cases  the 
patients  were  under  the  influence  of  alcohol  when  infection  fwcurrcd. 

In  portions  of  Ireland  ether  is  a  preferred  lipjile.  In  Philadelphia 
the  theft  of  gasolene  from  street-lamps  led  to  tlie  discover)-  that 
this  was  inhaled  by  chilcln-n  for  the  purpose  of  imluctnc  intnxicatinn, 
Tlic  physical  and  mural  impoverishment  resulting  from  the  chloral, 
opium,  cocftin,  cannabis  indica,  caffeln,  chloroform,  and  ether 
lialiits  is  well  ktiown.  The  excessive  use  of  tobacco  may  cau.se  dis- 
ease of  the  heart,  iinpaimtcnt  of  vision,  and  nervous  irritabihty  or 
exhaustion. 
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Sexual  excesses  lead  directly  to  diseases  of  the  nervous  and  cir- 
culatory systems,  as  well  as  indirectly  to  the  venereal  and  other  in- 
feclions  and  their  grave  s«.-quets. 

Tlie  occupational  spasms,  palsies,  or  neuroses  residt  from  physical 
and  mental  overwork. 

So,  too.  certain  psychic  or  Intrinsic  conditions,  such  as  inordi- 
nate ambition,  depraved  or  pe^^-e^te<l  emotions,  us  well  as  depress- 
ing and  exhausting  habits,  and  the  like,  may  be  mentioned  under 
this  head,  as  Ihcy  involve  dissipation  of  energy. 

In  the  prevention  of  dissipation  especial  stress  should  be  placed 
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Upon  the  moral  education  and  the  development  of  sclf-control.  This 
is  the  more  necessary  in  the  case  of  those  inheriting  morbid  ten- 
dencies to  depraving  indulgence. 


OCCUPATION 

The  influence  of  occupation  upon  disease  production  is  due  chiefly 
to  unhygienic  environment.  Although  some  occupations  arc  injun- 
ous  fn>m  the  overuse  of  certain  functions,  and  others  from  the 
mental  stress  or  the  emotional  excitement  involved,  and  still  others 
from  loo  long  hours  of  work,  injury  more  often  comes  thrnuj;i:li  the 
inhalation  of  vitiated,  irritating,  toxic,  or  even  infectious  atmo- 
sphen-s,  from  exposure  to  trauma,  to  extremes  or  \'arialions  of 
temperature,  to  alterations  in  Ihe  atmospheric  pressure,  to  the  ac- 
tion of  cathode  rays  and  other  forms  of  radisnt  energ^i',  or  to  con- 
ditions causiuK  deficient  nutrition.  Besides  these  factors,  there  is  a 
tendency  1o  dis^pation  associated  with  many  occupations,  that 
distinctly  increases  the  liability  to  disease. 

The  Uechanicfll  Effects  of  Occupation 

For  ihc  maintenance  of  health  it  is  essential  that  all  portions  of 
the  Ijotly  be  exercised.  We  are  not  created  to  exercise  one  single 
function,  but  to  obey  the  'law  of  variety  in  exercise.'  It  therefore 
fullovfs  thai  occupations  attended  by  the  disproportionate  use  of 
a  sinRJe  part  of  the  body  lead  to  local  overdevelopment  or  neurosis, 
and  favor  deficiencies  elsewhere.  Longevity  is  associated  with  thotse 
professions  Riving  the  greatest  amount  of  moderate  Reucial  exercise 
to  the  entiiv  organism:  while  the  more  highly  specialized  forms  of 
occupation  arc  usually  attended  with  an  increased  mortality.  Dis- 
use, cither  general  or  local,  is  followed  by  fatty  degeneration,  deficient 
development,  and  atrophy,  and.  if  general,  it  is  often  associated  with 
anemia.  Kxccssive  use,  on  the  other  hand,  may  be  followed  by  the 
so-called  occupation  neuroses,  in  whieh  there  occurs  either  sjusm 
or  palsy  of  the  affected  muscles.  Common  examples  of  these  neuro- 
ses an-  the  ftirmsof  writer's  cramp,  pianist's  cramp,  telegraphist's 
cramp,  typist's  cramp,  compositor's  cramp,  milker's  cramp, 
tlilor's  cramp,  and  sawyer's  cramp.  In  all  these  diseases  there  is 
a  spasm  affecting  particularly  the  llcxors  and  abductors  of  Ihc  fore- 
arm and  hand  when  lliey  are  brought  into  use.  The  condition  is 
difficult  to  relieve,  except  by  avoiding  the  exciting  cause,  either  by 


OCCltMTlOS 


65 


ctea^ng  tbe  occnpatioo  or  by  nmas  of  soioe  nrcbanical  Hid  that 
will  tpw  rrst  In  ibc  a^cctrd  muscles.  A  similar  coodilioti  of  tbc  lower 
extmnity  may  occur  m  sewmg-macbine  operaUves,  erganistt, 
tnmen,  treadlers,  dancers,  and  athletes.  More  rarely  paral\-sb 
attach  tbc  o^-irruxtl  nnncks,  as  occurs  id  scriveaer's  palsy  and  in 
hammennao's  palsy.  The  occumoce  of  ettbcr  of  tbc»  coaditMjns 
implies  an  abtisc  of  the  masdcs  ta^-olved.  and  tbeu  propbylaxis  lies 
to  tbe  adoptioti  of  a  less  nanow  1>-  spraatued  occupaiioR. 

Examples  of  defectiTa  df  Telopmeot  as  a  result  of  certain  ocrupa- 
tioiis  are  common,  and  may  be  so  prDoounccd  as  to  euUc  ooe  (o  dc- 
lermine  tbc  occupation  from  tbe  defofmity  prcsmt,  Tbc  poorly 
dc^xlopcd  and  bowed  legs  uf  cowboT*,  caTalr;  officers,  jockeys, 
and  grooms,  associated  with  a  tendency  to  'toe-in'  to  miking, 
arc  suggestix'e  of  tong-continucd  bocsebeck  riding.  Tailors  may 
show  a  wasting  of  tbe  thenar  eminences  of  the  p;tlm,  a  nmill  of 
their  method  of  holding  tbc  doth.  A  narrow,  contracted  pelvis  b 
especially  common  in  (bop-girls,  nr  in  women  who  have  spent 
much  of  their  time  dunng  ihi-  dcvdopniciital  period  in  standing. 
Long -continued  standing  also  fa%'ors  the  de\-clopmeDt  of  varicose 
wins  and  ulcers.  Tltose  whose  occupation  causes  tliem  to  bend 
over  mtKh  of  tlw  time,  frequently  suffer  from  engorgement  of  the  ab- 
dominal viscera,  with  associated  congestive  troubles  and  headache, 
and  usually  have  round  shoulders  and  grades  of  verttbml  oiir^ature. 
Such  dcfortnitit-s  are  f»und  in  shoemakers,  students,  engravers, 
miners,  laundresses,  gardeners,  and  may  be  vny  appositely  con- 
trusted  with  the  titct  carriage  of  those  who  make  it  a  practice  to  carry 
burdens  upon  (he  head.  Shoemakers  frcqitcnlly  de^xlop  aim  3 
depressun  of  the  thorax  involving  the  lower  portion  of  (he  sternum 
and  Ibc  false  ribs.  Blacksmiths,  carpenters,  and  others  who  use 
ot»e  hand  very  much  nii.n-  llwii  ilu-  rtihcr  usually  show  a  lateral 
sfHnal  curii-ature,  a  result  of  tbe  constant  pull  from  otw  side.  Other 
occtipalioiul  ikformities  are  the  flabby,  puffing  ctiwks  of  those 
who  blow  wind  instrumeDts,  the  lateral  inclination  of  tite  hc;i<l  of 
violinists,  the  exaggerated  hands  of  the  pianists,  and  the  charac- 
teristic condition  of  the  internal  metatarsus,  nr  so-called  'onion/ 
in  toe-dancers. 

Callosities  sliow  such  a  close  relationship  to  tbe  occupation  that 
Vemois  has  considered  them  from  a  medicolegal  standpoint,  as  an 
important  means  in  the  idi-ntification  of  pcr««ns.  Tlicy  are  found 
upon  the  tips  of  the  fingers  of  the  left  hand  in  violin,  guitar,  and 
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'cello  players,  upon  three  fingcn  of  drummers,  and  tlic  entire  in- 
tern;il  Iiiiiid  of  Inundresses;  on  the  pnlm  «mi  fingers  of  the  right 
hand  in  shoemakers,  oti  ihc  radial  border  of  the  index -fiti£i-n>  in 
woodcarvers,  on  llie  index-finger  and  palm  of  compositors.  On 
the  left  hand,  on  the  palm,  index -fingers,  and  thcnnr  eniininee  in 
locksmiths,  and  over  Ihe  five  metatarsal  bones  extcraally  in  tailors. 
Callosities  are  also  present  over  the  cnsifortn  portion  of  the  sternum 
in  wheelwrights,  over  the  ischial  region  in  horsemen,  and  upon 
llie  entire  surface  of  llic  left  thigh  in  shoemakers. 

Occupations  may  be  associated  with  characteristic  traumatisms, 
as  is  seen  in  the  peculiarly  pigmented  bands  and  faces  of  coal- 
miaers,  a  result  of  the  embedding  of  bits  of  coal  beneath  the  »kin. 
Cataract  is  cspraally  common  in  blacksmiths,  apparently  the  result 
of  the  bright  light  and  flying  particles  of  metal  to  which  they  are 
exposed. 

Forms  of  hydrarthrosis  or  distention  of  the  synovial  bursas  are 
associated  with  certain  occupations.  The  enlarged  bursa  under  tlic 
elbow  found  in  miners  and  in  draftsmen  (miner's  elbow)  and  the 
distended  prepatellar  bursa  in  scrub-women  (liouscmaid's  knee) 
arc  examples  of  this  affection. 

The  internal  organs  are  meehanieally  affected  by  certain  occupa- 
tions and  modes  of  life,  llic  atrophic  groove  found  in  the  adipose 
tissue  about  the  witist  of  blacksmiths,  butchers,  and  others  who 
wear  cords  tightly  tied  about  the  body,  and  the  furrow  in  the  livers 
of  women  that  practise  tight  lacing,  are  the  results  of  continuous  ex- 
ternal pressure.  Persons  engaged  in  occupations  associated  with  the 
inhalation  of  large  quantities  of  dust  have  a  tendency  to  certain 
characteristic  lung  affections.  The  black,  anthracotie  lungs  of  coal- 
miners,  associated  with  the  tendency  to  pulmonary  tuberculosis;  and 
the  predisposition  to  fibroid  and  tuberculous  changes  in  the  lungs 
of  grinders,  polishers,  stone-cutters,  and  the  like,  are  the  results 
of  the  inhalation  of  large  quantities  of  irritating  dust.  In  these  cases 
the  predisposition  to  tuberculosis  seems  to  be  brought  about  chiefly 
by  the  continued  mechanical  irritation,  and  this  is  found  to  be  es- 
pecially marked  when  the  dust,  being  hard  and  insoluble,  remains  as 
a  continued  source  of  irritation.  Tlie  names  'coal-miner's  phthisis,' 
'grinder's  consumption,*  etc,  express  the  relationships  of  the 
grit  to  tlic  disease.  Tlie  softer  dust  from  wood  and  textile  fabrics  is 
less  harmful.  Dy  the  adoption  of  measures  that  gi\x-  relief  from  con- 
stnined  positions  to  the  workers,  that  provide  proper  food-  and  ail 
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supply,  and  by  (he  cmplovmcnt  of  respirators  «nd,  c specially,  proper 
vcnlilaling  and  exltaitst  appliances  where  dust  is  gcm-ratcd,  many 
of  these  injurious  effects  of  occupation  iiiay  be  avoided.  (Sec  Fig.  4.) 

Intoxications  Associated  with  Occupation 

Certain  oecii|Nitions  involve  the  use  of  toxic  materials,  with  which 
tite  workman  is  apt  to  be  bmut^ht  in  more  or  less  inlinialo  coiilael. 
The  K-sions  pnxiuctd,  of  course,  depend  uptm  the  nuluR-  of  the  poison. 
In  silver-miners,  smellers,  potters,  lead-burners,  Ble-makers, 
workers  in  white  lead,  and  painters,  the  chaniclerislic  palsies  and 
iatestioal  symptoms  of  lead   (plumbism),  antimony,  and  arsenic 


Fto.  4,— An-AMTvt  roit  thr  Kruovai.  or  Dust  in  MAKCPAcroitm. — 
{.Vft/ijirJ frnm  Brrgry.) 
*,   GHmUiie  wbMl.     t,  f,    GihauKt   h<>u<l  anil  <lii«   coiulull.     J,    lHower.     /,   Dust 
pmipiliUing  cliamtm,      i,    i.    Water    sjintjrt.      r,    tlxil    lor   diitl  Imlcn   wain. 
/.  Flower. 

arc  common.  MiscarTiag:cs.  sltllhirths.  nncl  iiifsntilc''  oonvttlsioTtit 
occur  in  increased  frequency  in  llie  families  of  lead-workers.  In  Uic 
extraction  of  gold  and  in  ccrlciin  of  the  arts  the  use  of  mercury  K-uda 
to  mercurial  poisoning-  Workers  in  copper  rarely  suffer  from  sub- 
jective symptoms,  but  may  have  the  hair,  skin,  and  mucous  mem- 
branes tinged  Krecn  by  the  presence  of  copper  salts.  Brass  workers 
may  develop  anemia,  tachycardia,  nausea,  vomiting,  pains  af  the 
throat  and  abdomen  succeeded  by  progressive  emaciation,  and  a 
green  line  may  be  present  on  the  gums.  Murray  attributes  these 
symptoms  to  the  absorption  of  copper.  Those  ivho  work  in  atmo- 
spheres exposed  to  irritating  fumes,  as  from  nitric  and  hydrochloric 
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acid,  cbloria,  and  broaiin.  are  prone  to  dcwlop  affections  of  lI)eiip[XT 
ivspinilory  iraet.  The  vaix>rs  o(  Milphuric  acid,  however,  seem  com- 
luinilivcly  harmless,  and.  indeed,  ciijoy  the  repute  of  coiKliicing  to 
goiul  health,  iu  match  factories  a  necrosis  of  the  jaw-bone  due  to 
plioiiphorus  (phossy  jaw}  occur?. 

In  the  manufacture  of  potassium  bichromate, 
poisoning;  cluiracleriwd  by  fonns  of  (.-czcma.  head- 
ache, ulceration,  and  perforation  of  the  iiasiil  sep- 
tum among  the  cmployti-s  is  not  uncommon. 

nje  impure  Iiydrogen  used  for  iniljiting  bal- 
loons oft(-n  contains  considerable  quantities  of 
arsenic  that  may  iuducc  serious  poisoning  in  aen>- 
nauts. 

In  the  manufacture  of  vanilla  flavors  workers 
may  develop  skin  eruptions,  pruritus,  and  fuiniii- 
eulo'^is.  lie^iidaehe,  naus^'U.  vertigo,  insomnia,  mus- 
cular pains,  and  irritation  of  the  bladder.  This 
is  allributed  to  molds  found  upon  the  vanilla,  or 
tocardol  present  tn  the  oil  of  theoa.sliewnut  that 
is  used  to  improve  the  appearance  of  the  vanilla 
bean. 

'Hic  use  of  potassium  cyanid  in  certain  photo- 
graphic proci'ssesoccasionallyleads  to  poisoning. 
Physicians  and  their  patients  have  experienced 
loxic  effects  from  the  use  of  antiseptics  or  surgi- 
cal dressings  impregnated  with  certain  chemi- 
cals. Mercuric  chlorid,  carbolic  acid,  formalde- 
hyde, iodoform,  and  bismuth  subnitrate  are  the 
principal  substances  that  have  thus  caused 
poisoning.      (See  I'ig.  5.) 

The  substitution  of  aseptic  for  antiseptic  sur- 
gery ob\Hntes  the  danger  to  the  patient,  and  the 
surgeon  who  uses  toxic  solutions  may  diminish 
his  pi-rsonaidangerby  wearing,  during  the  course 
of  operation  or  dressings,  sterile  rubber  gloves  over  his  previously 
sterilizcil  hands. 

The  relatively  high  mortality  associated  with  certain  occupations 
is  often  traceable  to  an  associated  toxic  influence.  The  following 
tabic  indicates  thai  renal  and  urinary  diseases  and  gout  are  closely 
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related  to  lead-poisoning  and  alcoholism,  and  that  they  frequently 
express  occupational  intoxications. 

RELATIVE   MORTALITY   OF  GOUT,  RENAl.   DISEASE,   URINARY   DIS- 
EASE,  AND   LEAD  POISONING   IN   RELATION   TO 
OCCUPATION— (,</?«■  P«,!/) 
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The  prevention  of  these  toxic  effects  is  rarely  difficult,  provided 
sufficient  care  be  taken.  Those  working  in  lead  and  silver  mines, 
or  engaged  in  other  occupations  in  which  lead  is  encountered, 
should  take  particular  care  as  to  cleanliness.  All  the  water  drunk 
should  carefully  be  covered  to  protect  it  from  contamination,  and  the 
addition  of  sulphuric  acid  is  advised  as  a  useful  prophylactic  measure. 
Workmen  should  eat  their  meals  outside  the  factory,  and  should  care- 
fully wash  the  face  and  hands  and  cleanse  the  nails  before  each  meal. 

Great  care  should  be  taken  that  the  lead -impregnated  dust  in 
smelters  is  carried  off  through  proper  exhaust  flues,  and  that  the 
rooms  in  which  the  workmen  are  engaged  are  kept  in  as  cleanly  a 
condition  as  possible.  Proper  respirators  should  also  be  worn  if  the 
air  is  dusty,  and  the  clothing  should  frequently  be  changed  and 
washed,  that  the  particles  of  lead  entangled  in  its  meshes  be  not  ab- 
sorbed. Irritating  fumes  may  usually  be  carried  off  by  proper  Hues 
and  hoods.  Where  this  is  not  entirely  successful,  respirators  impreg- 
nated with  the  appropriate  neutralizing  chemical  should  be  worn. 
'PhosBj  jaw'  has  been  found  to  occur  chiefly  in  those  with 
decayed  teeth,  and  the  greatest  care  should  be  taken  by  these 
workers  that  any  cavities  be  promptly  filled.  The  use  of  the  red 
instead  of  the  yellow  phosphorus  does  away  largely  with  the  danger 


70 


RXTRINSIC  FACTORS  IN  DISR.\SK — INANIMATE 


or  phosphorus- poiaoning  io  ihc  luanufacture  of  matches,  and  sliould 
be  generally  adopted. 


Neurosis  from  Occupation 

The  loss  of  the  natural  coordinate  action  of  related  groups  of 
oiuiicles,  nlroiirly  nientioufd  as  occupalioti  spasms  or  palsies,  is  most 
frequent  in  those  exposed  to  severe  mental  strain  or  in  those  with 
neurotic  tendencies.  Oocupalions  associated  with  great  mental 
effort  frequently  lead  to  forms  of  hysteria,  neurasthenia,  and  paral- 
ytic dementia.  To  sueh  affections  statesmen,  artists,  financiers, 
journalists,  authors,  lawyers,  physicians,  teachers,  and  students 
arc  especially  predisposed :  the  more  so  if  tliey  neglect  physical  exer- 
cise, menial  diversion,  and  opporlunilira  for  outdoor  life,  or  ri.-sorl 
to  artificial  stimulants  to  maintain  their  flagging  energies,  In  the 
latter  event  grave  psychoses  may  Ijeeome  supi-racUled.  as  disi'ussed 
under  the  head  of  '  Dissipation.'  Tlie  comparatively  isolated  life  of 
Agriculturists,  with  its  tendency  to  brooding  and  intrus|)ection. 
seems  to  favor  the  development  of  melancholia  and  forms  of 
insanity.  Ni-uraslhenia,  therefore,  is  often  a  product  of  urban 
life,  mcLincholia  of  rural  life. 

The  prophylaxis  of  these  conditions  is  obvious:  relief  from 
mental  strain  and  a  closer  association  with  nature  for  those  pre- 
disposed to  neurasthenia;  the  cultivation  of  the  more  attractive 

Hal  diversions  and  relief  from  monotony,  for  those  with  melancholic 

ndencies. 


I 


CHAPTER  IV 
THE  EXTRINSIC  CAUSES  OF  DISEASE— ANIMATE 

Vegetable  Parasites — Bacteria:  Distribution;  Perpetration;  Biology — 
Morphology  and  Classification;  Reproduction;  Sporulation;  Food 
Requirements;  Effect  of  Physical  Agents;  Metabolic  Properties; 
Pathogenesis.  Yeasts  :  Morphology;  Pathogenic  Properties.  Molds  : 
Varieties  ;  Pathogenic  Properties.  Animal  Parasites — Protozoa.  Dip- 
tera.      Hemiptera.      Aracknidia.     Ixodia.    Annelida.    Entozoa. 

Parasites 

In  the  differentiation  and  evolution  of  species  of  both  animals 
and  plants  the  economy  of  nature  has  adapted  certain  forms  to  de- 
rive their  nourishment,  fully  prepared,  at  the  expense  of  other  forms 
upon  which  they  live  as  parasites.  The  degree  to  which  parasitism 
b  carried  varies  greatly;  some  forms,  apparently  purely  parasitic, 
not  being  known  to  enjoy  any  independent  existence,  and  having, 
as  the  result  of  continuance  of  parasitic  life,  surrendered  those  organs 
essential  to  independence;  while  other  forms  are  only  exception- 
ally and  occasionally  parasitic  as  the  result  of  accidental  conditions. 
Thus,  the  tape-wonn  is  without  an  alimentary  apparatus  of  its  own, 
and  lives  by  imbibing  through  its  cuticle  the  nutritious  juices  in  the 
intestine  of  its  host,  while  the  maggots  of  certain  flies  are  parasitic 
only  when  the  adult  has  an  opportunity  to  deposit  her  eggs  upon 
some  part  of  the  animal  body  into  which  the  larvte  may  burrow. 

Among  plants  the  same  thing  seems  to  be  true,  and  we  find  that 
certain  bacteria  are  unknown  in  nature  except  in  association  with 
the  pathologic  conditions  they  cause,  while  other  well-known  and 
widely  distributed  bacteria  of  the  soil  only  occasionally  enter  the  body 
to  damage  it.  Among  the  former  are  the  bacilli  of  leprosy  and  glan- 
ders; among  the  latter,  those  of  tetanus  and  malignant  edema. 
A  hasty  consideration  of  living  things  enables  us  to  divide  them  into 
purely  parasitic,  occasioaally  parasitic,  and  non-parasitic 
forms.  The  great  majority  are  non-parasitic  or  independent.  The 
occasionally  parasitic  types  usually  conform  in  structure  to  indepen- 
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dent  fonns,  and  show  littk  tliat  is  peculiar  to  their  occasionally  para- 
atic  existence.  'ITic  purvly  parasitic  tonus,  however,  show  some 
tnan'i'loiLs  structural  modi  Heat  ions  by  which  they  have  I)ect)me 
adapted  to  their  mode  of  life.  Among  these  is  the  loss  of  diges- 
tive organs  iind  :i  remjirkable  development  of  the  repnidiictive  or- 
gans by  which,  in  spite  of  their  peculiarly  sequestered  life,  offspring 
is  s.'CTirwI.    This  refers  especially  to  the  entozoa,  or  inteslinitl  worms. 

Parasitic  existence  is  usually  completed  in  a  single  host,  but  in 
some  cases  at  least  two  hosts,  usually  of  tlifTerent  species,— so  nil- - 
timeii  widely  different  species, — arc  required.  This  is  best  illus- 
trated by  the  very  complicated  life  history  of  the  malarial  parasite, 
which  passes  part  of  its  existenee  in  m.in,  and  piirt  in  the  mosqiiilo. 
Sometimes  the  parasite  lives  one  period  of  its  existence  in  an  animal. 
Bnd  then  spends  anulher  period  as  a  free  organism  in  the  soil  or  in 
water — as  the  coccidium  of  rabbits,  which  is  sometimes  a  parasite  of 
man,  and  spends  its  early  life  in  the  epithelial  cells  of  the  intestine  or 
bile-ducts,  and  completes  its  development  in  moist  soil;  or  the  An- 
chylostoma  duodenalis,  which  in  its  embryo  slate  lives  in  the  soil, 
and  enters  tlie  human  body  to  be  an  intestinal  parasite  in  its  adult 
form. 

Parasitism  is  widely  distributed  throughout  both  animal  am!  vege- 
table kingdoms.  Of  the  vegetable  parasites  that  are  associated 
with  disease  tn  man,  the  chief  interest  attaches  to  bacteria  and 
molds  ;  of  the  animal  parasites,  the  protozoa,  worms,  and  insects 
are  most  important. 


VEGBTAULE  PARASITES 
Bacteria 

Bacteria  arc  minute  unicellular  plants,  usually  devoid  of  chloro-j 
phyl,  chiefly  multiplying  by  fission.  The  small  size,  wide  distribu- 
tion, resisting  powers,  abiUty  to  Uve  upon  any  diffusible  proteid 
material,  and  other  essential  peculiarities  of  the  bacteria,  make  them 
the  most  common  of  all  parasites.  Indeed,  these  very  conditions 
determine  that  they  shall  be  invariably  present  in  parasitic  existence 
upon  and  within  ever^-  higher  animal. 

Distribution  oif  Bacteria  upon  the  Surfaces  of  the  Human  Body 

Uacteria  arc  found  almost  cvcr>-whcre  that  life  can  exist.     Some 

forms  are  habitually  present  in  the  soil,  some  prefer  to  develop  ia 
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iter.  From  the  soil  Ihey  enter  the  air  as  dust,  and  an*  thus  more 
widely  distributed.  Prom  tlic  time  of  birth  every  animal  receive* 
them  upon  its  skin,  inhales  them  with  the  air,  swallows  them  with 
food  and  drink,  and  Mum  bcciiniLS  rej^uluily  inhubitt-<i  by  such  species 
as  find  residence  within  or  upon  him  possible.  Some  species  find 
the  moist  surfaci.-s  of  the  sklo  most  satisfactory,  and  upon  the  skin 
wc  &nd  a  mixed  flora  consistinfc  of  habitwiUy  parasitic  cocci  of  sev- 
eral forms;  a  peculiar  tiaciUus,  the  Bacillus  smcgmatis,  where  the  skin 
is  particularly  ^asy;  and,  accidentally  present,  forms  simply  ciiu);- 
inx  to  the  surface  upon  which  they  have  temporarily  lodfitd.  Tlie 
motttb,  with  its  slightly  ^buminous  saliva,  and  occasional  food  par- 
ticles decomposing  about  llie  cre\'ices  of  the  teeth,  has  its  own  regular 
and  invariable  flora,  togithcr  with  a  variable  mixture  of  accidentally 
present  organisms  recently  entertrd  from  the  air  or  from  food.  The 
nose  catches  many  forms  from  the  inspired  air.  but  its  nmcous  mem- 
brane seems  to  have  a  slowly  destructive  effect  upon  them,  so  that 
the  floni  of  the  nose  is  not  large.  Tlie  throat  receives  bacteria  from 
tlic  nose,  through  the  posterior  nares.  and  from  the  mouth,  as  well 
as  from  the  inspire*!  air;  it  has.  however,  but  a  scanty  Horn,  whose 
chief  places  of  habitat  are  the  crypts  of  the  tonsils  and  various 
membranous  folds. 

Tlie  stomach  usually  contains  few  bacteria  during  heiilth.  prob*^ 
ably  because  of  its  strongly  acid  secretion.  Those  present  depend 
upon  contributions  from  the  mouth  and  (mm  swallnwed  ftMxls  and 
dnnk.  rather  than  upon  multiplicationof  any  single  form.  Tlte  intes- 
tine, howev(.T,  having  ulkiiline  scmi-Huid  contents  rich  in  proletds 
and  carbohydrates,  affords  an  almost  perfect  developing  ground, 
and  it  is  there  that  the  greatest  number  and  largest  variety  are  found. 
Of  the  invariable  parasites  of  the  intestine  may  l>e  mentioned  the 
Bacillus  coli  communis  and  the  Bacillus  lactis  aerogenes,  although 
others  of  less  importance  are  alw.-iys  present.  The  intestine  also 
affords  the  best  possible  incubator  for  occasional  pathogenic  bac- 
teria, so  tliat  numerous  infections  originate  in  that  viscns.  From 
it  they  may  also  ascend  the  bile-duct  to  the  gall-bladder.  The 
coojuccti7«,  the  eitemal  ear,  and  the  female  genital  organs, 
being  moist  and  more  or  less  exposed  to  infection  either  directly  by 
dust  and  by  the  Trngers.  or  indirectly  from  the  skin,  also  possess  ua 
invariable  as  well  as  an  accidental  tlora. 

Under  ordinary  conditions,  the  invariable  Bora  of  all  these  parts 
of  tlic  body  is  harmless;  that  is,  it  consists  of  parasitic  bacteria,  yet 
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nf  organisms  dcvmd  of  virulence  and  subject  lo  rapid  destruction  by 
the  defensive  mechanisms  of  the  body.  It  always  remains  possible, 
however,  that  either  through  reduction  of  the  vitiil  resistance  of  the 
individual,  or  through  the  unexpected  advent  of  uini<>ual  and  viru- 
lent organisms,  infection  may  take  place  and  disease  result. 


Penetration  of  Bacteria  into  the  Interior  Organism 

It  M"as  formerly  taught  that  the  defenses  of  the  body  are  so  regu- 
lated that  it  is  impossible,  during  lieallh,  for  any  of  the  bacterial 
paraates  lo  be  absorbed  from  the  body-cavities  or  surfaces  into  the 
tissue-juices  and  circulating  blood.     With  a  new  technic  which  he 
[adopted,  Adami  has  succeeded  in  dispro\-ing  this,  and  has  shown 
that  from   the   intestine  a  few  bacteria,   at   least,  are  continually 
being  absorbed,  and  do  enter  tlic  circulation  to  meet  with  subse- 
quent gradual  destruction  in  the  liver.     In  many  of  the  wasting  dis- 
eosi's,  and  at  the  tennination  of  many  acute  illnesses,  the  defensive 
mechanisms  of  the  body  seem  to  fail,  and  permit  the  ready  entrance 
'  of  the  pumsites  into  the  circulation,  while  it  is  said,  though  the  ev- 
idences are  somewhat  conflicting,  that  during  the  death  agony  there 
MS  a  ready  admission  of  intestinal  bacteria  into  the  lymph  channels 
'and  hl(K)d -vessels. 

The  constancy  of  certain  bacteria  upon  the  surface  and  in  the  cav- 
ities nf  the  lx)dy,  and  the  frequency  of  virulent  forms  among  Ihcni. 
Bliould  not  be  lost  sight  of  when  surgical  operations  are  to  be  per- 
formed; but  should  impress  upon  the  surgeon  the  importance  of 
making  no  larger  exposures  than  are  neccssar>'.  of  adopting  the  ut- 
most precautions  that  nothing  is  permitted  lo  enter  from  the  surface, 
and  of  making  sure  that  every  manipulation  is  preceded  by  most  care- 
ful attempts  to  destroy  the  parasites  in  the  neighborhood  of  the  site  of 
operation,  as  well  as  those  upon  the  hands  and  instruments  of  the 
operator. 

Biology  of  Bacteria 

Hocpbology  aod  Classification. — In  the  absence  of  better  char- 
acteristics by  which  to  classify  them,  bncleria  are  usually  divided  into 
groups  whose  morphologic  peculiarities  are  fairly  constant.  This, 
however,  is  far  from  satisfactory  from  the  botanic  standpoint,  as  it 
leads  to  mistakes  as  embarrassing  as  would  be  the  inclusion  of  the 
whale  among  fislies.  The  best  attempt  at  classification  is  that  of 
Miguta,  which  forms  the  basis  of  the  following  : 
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A.  EOBACTBUA. 

I.  Order  CocckCMe.— Cells  globular. 

(a)  Cells  without  fii^lU  : 

I,  DivisioD  in  only  one  direction  of  Space — Streplococcn*. 

a,  Divi^oQ  in  two  direction!  of  space — Miciococcus. 

3.  DivisioD  in  three  directions  of  space — Saidiu. 
(i)  Cells  with  fligella  : 

I.  DivjsioD  in  two  directions  o(  space — PUnococcus. 

a,  DivisoD  in  three  directions  of  space — Plsnosarcina. 

II.  Order  Bacteriaces. — Cells  short  or  elongate,  c^lindric,  slraighl.     Without  a 

iheath  sunoundiog  the  chains  of  individuals  ;  motile  or  noa-inotile  ;  endo- 
spores  present  or  absent.     No  true  branching, 
t.  Flagella  absent ;  endospores  present  or  absenl — Bacterium. 
3.  Flagells  present : 

(a)  Flsgella  arising  from  anj  part  <^  the  body  of  the  organism  (peri- 

trich  a  ) — Bact  II  us. 
(J)  Flogclli  attached    to  one  or    both    poles   (monotiicha,  amphilricba, 
or  lopbotricha) — Pseudonuinas. 

IIL  Order  SpirillaceK.— Organisms  elongate,  curved  or  spirally  bcnl,  generally 
motile  Ihniugh  polar  flogella. 
t.  Kigjd  or  Inflexible  organisms  : 

{a)  Without  flagella — Spirosoma. 
{»)  With  ftagella  : 

*  With  one,  two,  or  three  polar  flagella — Microspira. 
**  With  a  bundle  of  polar  ttagella — Spirillum. 
3.  Flexible,  often  undulating  when  in  motion,  motive  organs  not  demonstrable 
— SfMrockelB. 

IV.  Order  Cblamydobacteriacex. — Cells  short  or  long,  cylindric,  or  (ilnmenlous ; 
often  clavate-cuneale  or  irregular  in  form.     Without  endospores,  but  with 
the  fomuktion  of  gonidialite  bodies  al  Ihe  segmentation  of  the  cells.      With- 
out ftagella.      division  at  right  angles  to  Ihe  axis  of  the  rod  or  filament. 
{a)  llycabacteria. — Filaments  not  surrounded  by  a  sheath  1  with  dicliotomons 
branchings. 
1.  Cells  in  their  ordinary  form,  short  cylindric  rods,  often  bent  and  irregu- 
larly swollen,  clavate  or  cuneale;  at  times  Y'Shapcd  furm?  or  longer 
filaments  with  true  branchings.      May  produce  short  conoid  fonns, 
perhaps  gonidia — Mycobacterium  (including  Cory ne bacterium). 
S.  Cells  in  their  ordinary  form  appear  as  long  branched  filaments.     Pro- 
duce gonidta-like  bodies.      Cultures  generally  have  a  moldy  appear- 
ance due  to  the  development  of  aerial  hypha; — Sireplotlmx  (Oospera). 
(f)  Cblamydobacteria.^-Exhibit     varied    developmental    stages ;     arc    sur- 
rounded by  a  dense  sheath  or   capsule  ;   show    branched   and   un- 
branched  forms. 
I.  Celts  united  in  threads  which  show  pseudodJcbotcimous  branchings. 
Division    in   Oiw  direction  of  space    only.      Vcgelolive    increase   by 
•eporation  of   entire   branches.      Propagation   by   swarms  of   polar 
dilated  bodies — Cladolhrii. 
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z.  Celli  wa\u4  in  mbtaached  thmdi  wtuch,  u  fint.  dhide  only  in  on^ 
bol  lain  1b  all  thtre  dinctlau  ct  *pace — Cmolkiii. 

3.  Cell*  at  lint  miileil  in  nBlinBCbod  Ibnadl.  MbMtgocMlljr  dnidiaf  m 
•II  diree  diRCtkns  ol  qwce.  Later,  toae  of  Ike  edit  gnm  out 
ibmi^  die  T(T7  Ihir,  hnacly  auadMd  aiaslc  asd  ptMtfmt  to 
brMidiiec—  PlincinidiaihaU. 

4.  Unbftnclinl,  oQxi-nioailr  ibrudi  locloMil  Im  a  (in«  cafMuk.  DMricn 
in  DOC  diiection  of  ipacc  nnly.  Cdli  contaio  sulphsr  gnndes — 
Thioibria. 

B.   TttlOiACTKlI*. 

V.  BeeciatoaccM. — CclUanMnd  kuo  ihmils  snTacBpaslaUd.     Dividon  in  bat 
«i>c  ditcction  of  i(ik«.     llMile  hy  an  umtulatiTF  mcmlnaM!. 
1.  CclJt  conainlm  wlphar  panuh  >     Btfgialot. 

The  first  three  orders. — Coccacese,  BacteriaceK,  and  SpirilU- 
MM, — because  or  their  moncmorphism,  simpler  structure,  and  tlic 
klack  of  any  special  reproductive  orgaas.  are  known  as  the  Lower 
Bactukia,  while  the  others  arc  termed  IIigiibr  Bacteria. 

It  is  among  the  lower  bacteria  that  the  great  niajority  of  im- 
portant— pathogenic^ bacteria  occur,  so  that  with  an  occasional 
future  reference  when  ficcessar>-,  w-c  can  dismiss  the  higher  bacteria 
from  consideration. 

Unfortunately,  the  endeavors  of  systematic  writers  to  secure 
the  adoption  of  a  scientific  nomenclature  have  not  met  with  uni- 
versal acceptance,  and  the  general  nile  that  has  prevailed  since 
the  days  of  Cohn  is  still  applicable,  and  most  writers  speak  of  the 
tplieric  or  nearly  spheric  forms  as  cocci,  while  the  elongate  forms  are 
called  bacilli,  except  when  their  spiral  windings  make  it  necessary 
to  kpeak  of  them  as  spirilla. 

As  the  essential  peculiarities  of  the  higher  bacteria  will  be  easily 
underotood  by  reference  to  the  table  of  classification,  the  mor- 
phology of  the  lower  bacteria  will  be  described  in  detail.  (See 
Fig.  6.) 

Each  bacterium  consists  of  a  single  cell.  This  cell  is.  however,  by 
no  means  as  simple  as  its  diminutiveness  might  suggest.  It  is  sur- 
rounded by  a  distinct,  dense,  highly  refracting  capsule  or  cell  mem- 
rbratK  which  can  for  a  long  time  resist  the  effects  of  dr>-ness  and 
heat,  and  which  is  with  difficulty  penetrated  by  chctuical  agents. 
Tliere  seems  to  be  comparatively  little  cytoplasm,  as  nearly  the  en- 
tire substance  within  the  capsule  is  made  up  of  a  large  nucleus, 
which  stainsfaintly  with  nuclear  stains,  but  much  more  readily  with 
anilin  dyes.     This  nucleus  underg;oes  certain  changes  resembling 
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those  of  karyokincsis,  when  the  cell  divides.  The  cytoplasm 
sometimes  contains  granules  of  pigment,  sometimes  granules  of  fat, 
sulphur,  and  other  substances.     When  ordinarily  stained,  the  en- 
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grouped  orfjaDunu;  G,  Ascococcm — irregularly  timiiped  iKBiiiii-m-i  surnnimii'il  by 
m  dense  capsule  ;  H,  (Aureus  wilh  fl.igplla.  2  Ilnciili — A,  Ilnrtrriiim  ;  R.  iincilli 
of  different  tjpes  ;  C,  D,  B.icilli  with  tiagello  ;  E,  T^plothrix.  j  Spirilla. ^A.  S])iro- 
iDonas — short  comma-shoped  orgnni-uns  willi  a  single  flafiflliim  ;  H,  S|iiroeh,i:la  — 
liHi(!  flexile  spiral  wllh  terminal  fla|^lla  ;  C,  S|>irilliim~tciTit;  rii-iil  rurms  with  tprmi- 
nalftagelU;  D,  Spinilina—flatteiipil  spiral  bands  ;  K,  Ophi'linmniiji —spiral  oriian- 
ism  with  sulphur-granules,  4.  Myciihacteria — A,  Clailnllirii — cliiiraclerized  by 
false  branchings;  B,  Slreplothrii — charade ri red  by  Irue  branchinijs, 

tire  bacterium  appears  nearly  homogeneously  colored  with  the  in- 
tensely penetrating  solutions  usually  employed  for  the  purpose. 
By  double  staining  with  faint  solutions  the  structure  can  be 
brought  out. 
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Some  species  are  peculiar  in  that  ttKrir  capsules  cither  swell  into 
a  inucikitnii'>i>s  mass,  or  tliat  some  such  substance  is  socreted  by  it, 
so  that  each  organism  whtrn  dried  and  stained  appears  to  be  sur- 
rounded by  a  distinct  tialo.  Tliia  apiicarance  is  best  seen  in  the 
bSadllus  aerogenes  capsuiatus,  I'ncumococcus.  Bacillus  nuicosuscap- 
'sulalus.  mid  PfeifTer's  capsule  bucilltis.  In  some  cases  this  mucilagin- 
ous substance  docs  not  cling  closely  to  the  cell,  but  surrounds  masses  of 
bacteria,  as  in  the  form  known  as  ^ixiglea.  'ITie  rare  form  described 
by  Billroth  as  'ascococcus'  possessed  auenc^psulatin);  substance  of 
cartilag^ous  density. 

The  chemical  composition  of  the  bacterial  cell  is  complex.  Tbe 
old  investigations  of  Nencki  showed  the  chief  constituent  to  be  a 
protcid  to  which  he  gave  the  name  mycoprotein,  and  worked  out  a 
iformuLi.  At  the  present  time  too  much  attention  should  not  be 
paid  to  general  studies,  as  the  analyses  of  particular  bacteria  show 
their  eomp<isition  to  lie  quite  different.  Thus,  dc  Schweinitz  has 
shown  that  the  tubercle  bacillus  differs  from  most  other  bacteria  in 
containing  a  very  high  percentage  of  an  irritating  fat. 

Tlie  bacteria  are  very  small  and  very  lif;ht.  For  their  measure- 
ment the  mikron  (/*)  or  o.oot  mm.  (yj4o-d  of  an  inch)  is  used.  Illus- 
trative of  their  diminutivcness,  wc  may  mention  that  the  micrococcus 
of  progressive  abscess  formation  in  rabbits  (Sternberg)  measures 
|o.  15/'.  and  that  a  very  large  coccus,  the  rHplococcus  albicans  aniplus, 
'measures  only  3.8  11.  Tlic  small  bacillus  of  mouse  septicemia  measures 
I  X  0.2  f,  the  large  bacillus  of  anthrax,  5  X  1.5/".  Being  so  small, 
and  in  the  dry  state  \'ery  light,  they  may  enter  the  atmosphere  as 
dust  and  remain  suspended  in  it  for  a  long  time. 

When  actively  growing  under  natural  or  artiiiotal  conditions, 
Ituany  of  the  organisms  are  motile,  the  movement  in  nearly  all  cases 
ring  achieved  through  the  presence  of  Qagella  or  cilia,  which  pro- 
ject from  the  capsule,  or  from  the  t>ody  of  the  organism  through 
the  capsule,  llie  flagella  are  verv-  delicate,  undulating  in  most 
cases,  (hungli  somclimes  short  and  straiglil,  and  in  different 
genera  show  a  different  arrangement.  Sometimes  a  single  Bagellum 
is  attached  to  one  end  of  an  orgiinism  (monotricha).  sometimes 
there  is  one  at  each  end  (amphitricha).  In  some  cases  a  bundle 
of  polar  flagella  is  seen  (lopbotricha).  Many  forms  show  flagelta 
arising  from  all  parts  of  the  body  .surface  (peritricba).  Migu]a  has, 
as  will  be  seen  by  reference  to  the  table  of  classiti cation,  made  use  of 
these  peculiarities  for  the  purpose  of  separating  the  different  genera. 
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Very  rarely  un  atneboid  bacterium  is  observed  (Bacillus  mcgathe- 
rium).  The  motility  of  forms  not  possi-ssing  flagetht  is  supposed  to  dv- 
pt-ml  upon  an  undulutin);  membrane,  or  upon  contractile  protoplasm. 

The  multiplicatloQ  of  bacteria  takes  place  by  fusioo;  bence  they 
arc  known  as  scblzomycetes,  or  cleft  funsi.  The  process  is  preci-ded 
by  indefinite  karyokinctic  changes  in  the  nucleus.  The  organisms 
which  arc  about  to  divide  arc  a  little  larfcn-  llian  ustial.  Cocci  at  this 
time  become  elongate  or  oval.  The  bacilli  and  spirilla  always  divide 
by  transxTrsc  fissiot).  Some  of  IIh-  higher  bacteria  occasionally 
sltow  ]ongitu<linal  cleavage  of  the  terminal  segments  by  which  tite 
braochiags  are  started.  The  multipltcalion  of  bacteria  lakes  place 
with  immense  rapidity.  In  rapidly 
growing  forms  the  length  of  a  genera- 
tion has  been  found  to  be  about 
twenty  minutes.  A  simple  arithmetic 
calculation  will  show  to  what  enor- 
mous numbers  this  rate  of  increase  will 
give  rise  in  a  couple  of  da>'s.     (Sec 

Fig.  7.) 

The  permanence  of  the  spcdcs  is 
secured  in  some  cases  through  general 
ability  to  resist  drying  and  assume  a 
latent  form.  In  such  species  the  dura- 
tion of  life  in  unfavorable  conditions 
is  probably  not  long.  Other  fonns 
produce  what  Hueppe  has  called  ar- 
tbrospores,  an  entire  bacterium  either 
a.s.suming  a  speeialiiu'd  condition  in 

wliich  it  is  more  highly  resistant  than  usual,  or  spUtting  up  into  a 
number  of  specialized  spores.  By  far  (he  best  understood  metlnKl  of 
securing  permanence  is  by  the  formation  nf  endospores,  the  ordinary 
spores  of  which  mention  is  so  frequently  made.  These  spon-s  arc 
formed  within  the  bacterial  cell,  each  liaclerium  producing  a  single 
spore.  The  sporv-  fiisl  makes  its  appearance  as  a  refractive  gmnulc 
in  the  cell,  gradually  increasing  in  size  until  usually  about  itsdiiime- 
ler.  It  then  ceases  to  increase,  gradually  assumes  a  regularly  ovoid 
or  spheric  shape,  and  develops  a  distinct  captule.  The  bacteri. 
cytoplasm  and  capsule  remain  for  some  time  surrounding  the  spore, 
but  ultimately  the  death  and  disintegration  of  the  cell  liberate  it 

The  spores  are  usually  formed  by  bacilli  and  spirilla,  very  rarely 
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by  coed.  They  usually  occur  centrally  in  the  cell,  not  incit-ssing 
il»  diameter.  There  are,  however,  marked  exceptions  to  this. 
Sometimes  the  diameter  of  the  spore  exceeds  that  o(  the  bac- 
terium, so  that  the  latter  bulges  laterally  like  a  barrel  to  accom- 
modate it.  Such  a  fonn  is  called  a  Clostridium.  It  is  common 
among  the  anaerobic  bacilli,  and  among  a  few  aerohic  forms  also, 
for  the  spore  to  be  situated  at  one  end  of  the  bacillus,  where  a  more 
or  less  marked  expansion  occurs  in  consequence,  'ntese  f<iniis, 
Well  illustnttcd  by  the  tetanus  bacillus,  are  ealled  by  the  Germans 
"dnirasticks.'     The  spores  may  be  spherical  or  ovoid  in  form. 

The  spores  are  extremely  resistant  to  external  conditions.  Tliey 
endure  drying  in  many  cases  for  years,  so  that  silk  threads  saturated 
with  anthrax  spores  may  l>e  kept  on  hand  in  the  laboratory,  always 
ready  to  furnish  a  culture  of  the  organism  when  dipped  in  ciUturc- 
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media.  Dry  heat  up  lo  1,^0"  C.  is  tolerated  by  most  spores;  many 
resist  moist  heat  to  loo"  C.  for  a  few  minutes.  Tetanus  spores 
can  tolerate  a  moist  heat  of  80°  C.  for  more  than  an  hour. 
Against  chemical  agents  they  arc  also  well  defended  by  an  almost 
impervious  ciipsule.  so  that  they  can  be  stained  only  with  the  most 
penetrating  solutions  of  the  anilin  dyes,  and  to  kill  them  by  disdn- 
fcctants  requires  the  application  of  degrees  of  concentration  far  be- 
yond those  necessary  for  the  <Iestniction  of  the  bacteria  I  hem  selves. 
When  a  spore  reaches  conditions  appropriate  for  the  growth  of  the 
bacteria,  it  gradually  increases  in  siw:  by  the  growth  of  the  young 
bacillus  xvithin  it.  and  ullinialcly  splits  open,  allowing  the  organism 
to  escape  from  its  shell.  There  is  a  difference  in  the  mode  of  escape; 
some  species,  as  Bacillus  subtilis.  escaping  frnni  the  side  of  the  spore, 
which  splits  transversely;  others,  as  bacillus  anthracis.  escaping 
from  the  end,  which  opens  to  lit>erate  it.     Migula  has  thought  this 
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character  suQicienlly  iinptirtiint  to  adopt  u  a  nK-itns  of  classifying 
the  bacilli.     (Sec  Kig.  8.) 

Tlic  liigltvr  bacteria,  showing  close  irlaiionship  to  the  oidiums 
and  molds,  not  uncommonly  produce  spore-tike  bodies  (sciinetinies 
ciliated)  only  upon  special,  usually  terminal,  reproductive  segments. 


Physiology 

Nutriment. — Inasmuch  as  the  bacteria  (with  possible  rare  excep- 
lotions  among  iho  higher  bacteria)  contain  no  chlorophyl,  they  are 

LialJy  unable  to  lux  upon  purvly  inorganic  matter.  The  least 
quantity  o{  organic  substance,  however,  suffices  for  them.  Diffu- 
sible protetd  substances  arc  best  adapted  to  their  tvquircments. 
The  species  differ  wry  greatly  among  themselves  as  to  the  quantity 

food  llicy  require,  and  the  qniinlity  and  quality  they  require  at 
l^diQerent  times.  Thus,  although  tin-  li-pru  hucillus  grows  success- 
fully in  the  human  body,  it  is  improbable  that  its  experimental 
cultivation  upon  artiltcial  mi-dia  has  ever  been  achieved,  no  suffi- 
ciently well-adapted  medium  having  yet  l>cen  prepared. 

The  tubercle  bacillus  was  isolated  by  Koch  upon  blood-seruin. 
Rnux  succeeded  in  isntattiig  it  upon  glycerin  agar  ngar,  and  Tlieohald 
Smith  has  taught  us  that  dog's  blood-serum  is  the  most  appropriate 
medium  for  the  purpose.  Having  secured  a  primary-  growth  upon 
any  of  these  media,  the  organism  g^o^vs  prctly  well  when  transplanted, 
and  in  the  cixirsc  of  lime  becomes  so  Licclimat(.'<I  to  its  new  surround- 
ings as  to  permit  very  considerable  modifications  in  its  diet.    Indeed, 

9skauer  and  IVcIc  succeeded  in  ctiltiviiling  il  in  so  simple  a  mixture 
LH:  Ammonium  cartKHLtte,  o.,{5  percent.;  potassium  phosphate,  0.13 
per  cent.;  magrKsium  sulphate,  0.J5  per  cent.;  and  glycerin.  1.5  per 
c«nt. 

Opposed  to  the  requirement  for  concentrated  nutriment  shown  by 
tli«se  organisms,  we  Cmtl  that  certain  water  bacteria  succeed  in  main- 
staining  their  existence  in  commercial  (not  absolute)  distilled  water, 

riving  nourishment  from  the  almost  ituipprectable  jKillutions  from 
the  containers  and  the  atmosphere. 

Similar  variations  exist  regarding  the  quantity  of  moisture  essential 
to  bacteria]  life.  In  general,  about  sn  per  cent,  of  water  seems  most 
favorable  to  them.  The  Bacillus  prodigiosus  can  grow  upon  dry 
crackers. 

It  makes  a  great  difference  to  bacteria  whether  the  rtaction  of  the 
iibstnitum  is  acid  or  alkaline.  In  general,  n  neutral  or  slightly 
V— <v 
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alkaline  reaction  is  pfcfcrrcd.  There  arc  a  few  bacteria  that  can 
flourish  iu  strongly  alkaline  solutions  like  putrescent  urine,  or  in 
$troti);ly  acid  solutions,  such  as  the  fertiientitig  gastric  conti-nts  in 
malignant  disease  of  the  stomach,  when  the  lactic  acid  bacillus  grows 
pleiiti  fully. 

Ox;gen  is,  of  course,  essential  to  bacteria,  but  their  manner  of 
securing  it  is  peculiar  and  interesting.  Some  forms  can  live  and 
grow  only  when  in  intimate  relation  to  the  air.  Among  thecie,  the 
tubercle  bacillus  is  a  typicuUxample.  It  grows  only  upon  the  surface 
of  culture- media,  atid  only  when  an  abundance  of  air  is  present. 
Other  bacteria  are  inhibited  from  performing  their  vital  manifesta- 
tions by  the  presence  of  free  oxygen,  and  live  entirely  upon  combiitcd 
oxygen,  which  they  free  from  its  combinations  by  chemical  means. 
The  tetnmis  bacillus  is  a  typical  example  of  the  micro  organisms  of 
this  class.  Between  the  extremes  given  there  are  niany  fonns  thai 
can  exist  and  multiply  with  or  without  free  oxygen. 

The  peculiarities  of  the  bacteria  in  this  respect  have  enabled  us  to 
divide  them  into  certain  groups,  which  materiallyaid  in  the  recognition 
of  similar  species: 

Obligatory. — Unftble  lo  *f(eUe  CKCcpl 
ill  ihc  |)ir4tiiv«  of  ufMoaUdcd  oxy- 
gen. 

f  Optional. — AIjIc   Io   llirivr  oiually  well 
wilh  HI  williout  uiiCDinbin«l  oij'geii. 

I  Obllg  atoiy.^  I'll  alii  p  (<•  i;uiw  where  any 
uncambincd  oxygen  U  prtKiiL 


I.  Aekobic  Bactema, 


II,   AVAXROtlC  Bactknia, 


Temperature  has  considerable  influence  upon  bacterial  life,  though 
these  lowly  organisms  are  by  no  means  so  sensitive  to  the  extremes 
ot  temperature  as  are  the  higher  vegetables. 

Cold,  except  it  be  extreme,  Mmply  inhibits  bacterial  growth.  Frcex- 
tng  temperatures  destroy  most  of  the  bacteria  in  a  culture,  but  many 
alwa}'S  survive,  an<l  even  frequent  freezing  and  tltawing  fails  (o 
kill  them  all.  The  extremely  low  temperature  of  liquid  air  kills  the 
majority  of  the  bacteria  in  an  exposed  culture,  yet  a  sufGcienl  number 
to  secure  the  maintenance  of  the  species  usually  survive  even  a 
lengthy  exposure,  The  elTect  of  heat  is  much  more  pronounced 
than  that  of  cold.  Bacteria  begin  to  grow  at  6°  C.  (42.8*  I-'.),  but 
only  the  most  vigorous  saprophytic  forms  can  develop  at  such  tem- 
peritnn^s. 
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Fltigge  found  that  bacilli  can  grow  very  slowly  at  6°  C,  and  that 
fission  did  not  occur  oftener  than  once  in  four  or  five  hours  until 
12.5°  C.  (54.5°  F.)  was  reached.  At  25°  C.  (77°  F.),  fission  occurred 
every  forty-five  minutes,  and  at  30°  C,  (86°  F.)  every  thirty  minutes. 
The  saprophytic  bacteria,  being  accustomed,  for  the  most  part,  to 
the  usual  atmospheric  conditions,  grow  at  quite  low  temperatures, 
but  the  parasitic  forms  usually  flourish  only  at  temperatures  ap- 
proximating those  of  the  body  of  the  animal  to  which  they  are  accus- 
tomed, so  that  the  tubercle  bacillus,  gonococcus,  pneuraococcus, 
streptococcus,  etc.,  grow  best  at  37°  C.  (98.6°  F,).  The  bacteria 
that  produce  febrile  affections  can  successfully  endure  the  tem- 
perature of  pyrexia,  and  even  hyperpyrexia,  but  as  the  temperature 
ascends  beyond  40"  C.  {104°  F.)  there  is  a  considerable  falling-off 
in  their  vitality.  At  temperatures  such  as  41°  and  42°  C.  (106°  and 
108°  F.)  the  anthrax  bacillus  and  some  other  bacteria  begin  to  lose 
virulence.  At  higher  temperatures  they  become  inactive,  and  at 
50°  C.  (i22°  F.)  the  danger  limit  to  their  life  is  approached.  There 
arc  many  non-sporogenous  bacteria  that  are  killed  at  60°  C.  (140°  F.) 
upon  any  prolonged  exposure,  and  at  70°  C.  {158°  F.)  many  more 
die.  Few  forms  without  spores  can  withstand  75°  to  80°  C.  {167°  to 
176°  F.).  No  non-sporogenous  bacterium  can  endure  in  the  moist 
state  100°  C.  {2 12°  F.).  The  spores  vary  in  their  ability  to  withstand 
heat.  Spores  of  anthrax  are  killed  by  exposure  to  100°  C.  for  more 
than  five  minutes;  some  spores  resist  longer. 

A  few  bacteria  whose  chief  peculiarity  is  to  grow  in  the  warm 
water  of  'hot  springs '  are  remarkable  for  their  ability  to  withstand 
high  temperatures,  and  are  called  thermophilic.  Temperatures 
of  60°  to  70°  C.  (140°  to  158°  F.)  are  appropriate  for  their  develop- 
ment.    Other  thermophilic  forms  occur  in  decomposing  manure,  etc. 

Light  is  rarely  essential,  and  not  infrequently  is  detrimental,  to 
bacterial  growth.  Exposure  to  the  direct  rays  of  the  sun  or  to  an 
arc-electric  light  inhibits  the  growth  of,  and  destroys  many  forms  of 
bacteria.  Virulent  forms  are  also  commonly  attenuated  by  such 
exposure.  A  few  of  the  chromogenic  forms  produce  their  colors 
best  in  the  light.  The  Bacillus  niycoidcs  roseus  produces  its  rosy 
color  only  in  the  dark.  In  investigating  which  rays  of  the  sun  act 
most  energetically  upon  bacteria,  it  has  been  determined  that  the 
blue  and  violet  rays  have  the  strongest  inhibitive  powers. 

Electricity  has  under  ordinary  conditions  no  influence  upon 
bacteria.     The  passage  of  powerful  continuous  or  interrupted  cur- 


rents  through  cultures  usually  produces  no  effect  unless  the  tempera- 
turr  increases  to  an  injurious  height. 

Tlic  X-rays  arc  thought  to  exert  an  inltibitive  eflfect  upon  bQcterial 
growths  and,  upon  prolonged  exposure,  to  destroy  llicir  virulence 
and  diminish  their  vitality.  Under  ordinary  conditions,  bacteria 
are  not  destroyed  by  the  X-rays, 

Hovement  is  prejudicial  to  bacterial  growth.  I'he  condition  of 
perfect  quiescence  is  that  best  adapted  to  Uicir  development.  Slow 
flou-ing  movements  have  little  effect,  but  violent  agitation  greatly 
diminishes  or  cnmpletely  retards  growth.  This  afTords  one  explana- 
tion of  the  fact  that  the  water  of  rivers  and  streams  with  frequent 
waterfalls  and  rapids  is  usually  freer  from  bacteria  than  decp- 
fiowing  waters. 

Association  of  difTercnt  species  of  bacteria  has  a  profound  influence 
upon  their  life  histon.'.  Tliis  subject  has  only  recently  acquin'd 
experimental  evidence,  but  ihe  result  of  careful  observation  is  con- 
vincing of  the  fact.  SanarelH  observed  that  the  growth  of  Bacillus 
ictcroidcs  was  greatly  favored  by  association  with  certain  molds. 
Ci'ley  found  a  different  effwl  from  sU-rili/od  ctdtiires  of  the 
streptococcus  in  which  Bacillus  prodigiosus  had  been  grown  for  a 
time.  Pawlowski  found  when  the  anthnix  bacillus  and  Bacillus  pro- 
digiosus were  mixed  and  injected  into  animals,  the  sntlii'nx  bacilli 
became  less  virulent  and  often  failed  to  kill  the  animals  inoculated. 
Meunier  found  that  llic  growth  of  ihe  iuduenxii  bacillus  was  greatly 
favored  by  assodation  with  Staphylococcus  aureus.  Hankin  found 
a  micrococcus  (Micrococcus  ghadialli)  which  destroyed  typhoid 
bacilli  when  added  to  its  cultures. 

This  modification  of  virulence  and  occasional  destruction  of  bac- 
teria that  results  from  association,  is  pregnant  with  interest  to  both 
medical  and  surgical  clinicians.  It  explains  why  the  pathologic 
processes  wilh  which  they  have  to  deal,  and  which  are  ustially 
mixed  infections,  so  widely  differ  in  course  and  symptomatology 
from  the  experimental  infections  produced  with  pure  cultures  in  the 
IntKiratory;  and  it  suggests  therapeutic  possibilities. 

llic  means  by  which  bacteria  and  their  efTccts  upon  animals  an 
modified  by  association  are  numerous:  (i)  One  organism  may  be 
endowed  with  such  active  vegetative  poirers  that  it  at  once  proceeds 
to  outgrow  its  associate  and  appropriate  all  the  nutriment;  (s)  the 
toxic  product  of  an  organism  may  be  consumed  by  another,  so 
tliat  its  virulence  is  dc-stroycd;  (3}  the  metabolic  products  of  ooe 
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species  may  be  injurious  to  another;  {4)  some  species  form  enzyms 
by  which  other  species  may  be  dissolved ;  {5)  the  combination  of  the 
metabolic  products  of  two  organisms  may  affect  the  infected  animal 
very  differently  from  the  products  of  either  organism  singly;  (6) 
the  products  of  different  organisms  may  neutralize  one  another. 

Metabolism 

The  chemical  processes  by  which  bacteria  derive  their  sustenance 
from  the  substratum  in  which  they  grow  are  attended  with  molecular 
alterations  resulting  in  a  number  of  interesting  changes. 

I.  Fermentation. — Chiefly  through  enzyms,  which  many  of 
them  generate,  bacteria  are  capable  of  setting  up  fermentation  and 
putrefaction.  By  fermentation  we  mean  the  splitting  of  carbohy- 
drate substances  into  alcohol,  various  acids,  and  gases.  Putrefac- 
tion is  a  similar  process  taking  place  in  proteid  substances  and 
leading  to  more  complicated  changes  associated  with  more  dis- 
agreeable odors. 

The  bacteria  by  no  means  agree  in  the  changes  they  produce. 
Some  generate  alcohol,  some  lactic,  some  butyric  and  other  acids, 
from  sugars.  Some  acting  in  this  manner  upon  carbohydrates 
are  unable  to  disintegrate  proteids,  while  others  can  equally  well 
break  up  both  carbohydrates  and  proteids.  The  same  kind  of 
chemical  change — the  production  of  alcohol  or  of  lactic  acid,  etc. — 
does  not  always  depend  upon  the  same  bacterium,  many  organisms 
having  similar  action  in  this  regard. 

The  form  of  chemical  change  usually  brought  about  is  one  of 
hydrolysis;  but  sometimes  oxidation,  and  sometimes  rearrange- 
ment of  the  molecules,  is  observed. 

It  is  by  hydrolyBiB  that  the  invertase  generated  by  micro-organ- 
isms changes  cane-sugar  into  dextrose  and  levulose,  the  reaction 

being: 

C„H„0„     +    H,0    ^    C,H,,t),    +    c,n„o, 

Dme-sugar      +     Wal«     .-      Dtxirosc       +      Livulme 

It  is  also  by  hydrolysis  that  urea  is  changed  to  carbon  dioxid  and 

ammonia : 

CO(NH,),    +      H,0     -        CO,         +      2Nn, 

Urea  +       WaLer       =  Carboii  diuxiil    h     An^inonja 

Oxidation  is  illustrated  by  the  change  of  alcohol  into  acetic  acid : 
(iH,o    +    o,    -   c,H.o,     f    n,o 

Alcobol      -i-      0|       ~    Aceiic  acid   +    Water 
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Rcarrftngemeot  of  molecules  is  sct-n  in  Uk  diangrof  dextrose 
into  Uctk  acid : 

Cii,/>.    =    JC.HA  J 

UeiUOK  t4CUC  Mill  ■ 

aad  iu  tbe  alcoholic  fennenlation  in  which  we  find:  ■ 

(:;h„o,   =  3C,ii^  +     jccL  I 

The  formation  of  butyric  add  from  drxtrosc  is:  ■ 

C,H,A    -   t-.H.O     +    aOO,    +    III.  I 

Dniraw  Bulyili;  acM  ■ 

It  is  in  the  rearrangement  of  molecules  by  such  processes  tltat  the 
ptomains  of  bacteria  are  formed. 

Bacteria  of  fermentation  arc  frequently  described  as  zymogenic, 
those  of  putrefaction  as  saprogenic.  Il  is  impossible  shaipiy  to 
define  cither  group,  as  in  many  cases  the  power  of  prtHlucing  both 
fernicntation  and  putrefaction  is  possessed  by  the  same  niicro- 
orgunism.     Eloth  groujis  are  commonly  described  as  saprophytic. 

».  Chromogenesis,  or  pigment  production,  is  a  property  shared 
by  many  bacteria.  It  is  often  one  of  many  interesting  phenomena 
manifested.  Tims,  a  microorganism  may  be  eliniinogenic,  zynio- 
genie,  and  pathogenic  at  the  same  time.  All  forms  of  bacteria  show 
chromogenic  species.  The  colore  include  all  possible  hues.  Tliey 
occasiouiilly  occur  in  granular  form  in  the  cells,  but  nuire  usiiaily 
occur  as  granules  outside  of  the  bacteria,  formed  by  the  oxidation 
of  certain  of  their  metabolic  products.  Neariyall  pigments  are  best 
formed  at  room-tenipcrature.  in  subdued  light,  and  with  free  ex- 
posure to  oxygen.  Some  of  the  pigments  are  soluble,  and,  being 
formed  upon  tbe  surface,  gradually  extend  throughout  the  media 
by  diffusion^  others  arc  insoluble  and  occur  only  upon  the  surface. 

The  chemistry  of  the  pigments  has  not  been  investigated  tbor- 
ouglilv. 

3.  Fonnation  of  Enzyms. — By  the  production  of  a  definite 
enzym  that  can  be  filtered  from  fluid  cultures,  bacteria  of  many 
varieties  arc  able  lo  liquefy  gelatin,  curdle  milk,  dissolve  eoagulatetl 
blood  serum,  invert  sugars,  dissolve  bacteria  of  other  species,  digest 
the  casein  of  milk,  split  up  fats,  and  produce  many  other  rcniark- 
■ble  effects.  The  study  of  enzyms  is  as  yet  comparatively  new, 
and  less  dclinitc  knowledge  is  at  band  than  Is  desirable.     It  is 
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doubtless  in  part  by  the  production  of  enzyms  that  bacteria  pro- 
duce pathogenic  changes. 

4.  Acid  and  alkali  fonnation  by  bacteria  is  of  great  importance, 
as  it  is  in  part  by  the  accumulation  of  acids  and  alkalis  resulting 
from  their  growth  that  their  own  processes  are  controlled.  The  most 
common  product  is  ammonium  carbonate,  resulting  from  the  de- 
composition of  nitrogenous  matter  upon  which  the  bacteria  grow. 
Sodium  carbonate  sometimes  is  formed. 

Acids  usually  occur  from  oxidation  of  carbohydrates,  especially 
dextrose.  Some  organisms  transform  it  into  lactic  acid,  others  into 
butyric  acid. 

Acids  and  alkalis  may  be  produced  at  the  same  time  or  at  different 
times  by  an  organism,  the  final  reaction  being  that  of  the  predominat- 
ing chemical  compound.  Thus,  bouillon  cultures  of  the  diphtheria 
bacillus  are  very  apt  to  be  acid  for  a  time  and  then  to  turn  and  re- 
main strongly  alkaline.  In  this  case  the  primary  acidity  is  partly  to 
be  explained  by  the  fact  that  the  dextrose  present  is  changed  to  an 
acid  so  long  as  any  is  present,  but  that  when  the  dextrose  is  all  used 
up,  enough  alkali  is  formed  in  other  ways  to  neutralize  the  addity  and 
maintain  the  alkaUnity.  Lactic  acid  is  probably  that  most  fre- 
quently observed,  but  fatty  acids  and  butyric,  acetic,  formic,  pro- 
pionic, oxalic,  and  succinic  acids  are  also  formed. 

5.  Gases  arise  from  cultures  of  bacteria  during  the  processes  of 
fermentation  and  putrefaction.  Carbon  dioxid,  mareh-gas,  hydrogen 
sulphid,  free  hydrogen  and  nitrogen,  hydrogen  phosphJds,  carbon 
monoxid,  and  ammonium  derivatives  are  all  formed.  Gas-produc- 
ing bacteria  are  described  as  aerogenic. 

6.  Nitrification  is  a  phenomenon  of  bacterial  life  which  is  of 
interest  chiefiy  to  the  agriculturist.  The  organisms  vary  greatly 
in  this  particular,  some  freeing  nitrogen  from  its  compounds,  others 
absorbing  and  fixing  free  nitrogen. 

Novy  divides  these  bacteria  into:  (i)  Those  which  cause  a  fixation 
of  free  nitrogen;  (2)  those  which  produce  nitrites  out  of  ammonia; 
{3)  those  which  produce  nitrates  out  of  nitrites;  (4)  those  which 
reduce  nitrates  to  nitrites  and  to  free  nitrogen. 

7.  Phosphorescence  is  manifested  by  some  of  the  rarer  forms 
of  the  saprogenic  bacteria.  The  organisms  are  usually  found  in 
putrefying  salt-water  fish,  and  can  be  cultivated  artificially  to  best 
advantage  upon  sea-water  agar-agar.  Phosphorescence  is  only  one 
of  the  phenomena  of  these  organisms.     The  amount  of  light  given 
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off  by  two  ordinary  agar-a^ar  culluivs  may  l>c  suHiciciit  to  cnaUe  one 
to  read  the  face  of  a  watch. 

8.  Heat-production  occurs  durinj;  the  activity  of  the  fenneata- 
tivc  and  pulrtfacUvc  proctsst-s.  In  green  hay  and  in  moist  cot- 
ton, thermophilic  bacteria  sonietimfs  generate  so  hijth  a  tempera* : 
turc  as  70°  C.  {158'  F.),  and  the  spontaneous  combustion  that 
sonK-times  takes  place  in  these  substances  is  aaUl  to  be  due  to  sudden 
oxidation  nf  lhi»  hot  and  pulrefyinR  material. 

9.  Pathogenesis,  or  disease  production,  as  a  phenomenon  ssso- 
icated  wiUi  tiueterial  Hfe,  depends  upon  numerous  cau5i-&.  From 
the  cultures  of  many  forms — tozicogenic  bacteria— u  defniite  toxic 
substance  can  be  isolated.  In  other  cases  no  such  product  can  i>e 
recofrnized,  and  the  pathogenesis  must  depi-nd  upon  enzyms  or  prod- 
ucts of  some  other  kind  iiffecting  the  invaded  organism  in  some 
manner  not  yet  understood. 

Not  alt  bacteria  are  iwthogenie,  and  those  recognized  os  patho- 
genic arc  not  equally  so  for  all  animals.  The  phenomena  of  in- 
fection and  pathogenesis  an-,  therefore,  bound  up  with  the  prob- 
lems of  initimnity,  which  will  be  separately  discussed.  (Sec  Section 
III,  chapter  xi.)  1 

Pathogenesis 

In  general,  the  principlcsof  bacteriology  teach  us  ttiat  bacteria  are 
pathogenic : 

1.  When  they  can  efTect  an  entrance  into  the  animal  and  success- 
fully develop  there;  deranging  the  functions  of  their  host  by 
blocking;  his  circulatory  passages,  appropriating  liis  nourishment, 
or  interfering  with  the  oxidiilion  of  his  blood. 

2.  When,  in  the  body,  they  eliminate  some  metabolic  product 
— as  a  toxin  or  an  enzyni— by  wliicli  the  cells  of  the  bwly  are  de- 
pressed or  devitalized  so  that  it  becomes  impossible  for  the  normal 
physiologic  et|uilibrium  tn  be  mainUiined. 

3.  When,  by  a  local  action  of  any  kind,  they  lead  to  the  formation 
of  morbid  growths,  which  by  number,  pressure,  or  subsetinenl  retro- 
gressive changes  incite  tissue  disintegrations  or  other  organic  dis- 
turbances incompatible  with  health. 

The  Veasts 
These  organisms,  whose  reproduction  is  characterized  by  budding 
instead  of  fission,  are  unicellular  vegetable  organisms  larger  than 
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the  bacteria,  and  not  so  common.  They  measure  from  5  to  10  /'  in 
diameter,  are  for  the  most  part  flattened  elliptic  bodies,  and  in 
fresh  cultures  show  many  cohering  individuals  of  various  sizes, 
formed  in  budding  and  not  yet  detached.     (See  Fig.  9.) 

In  addition  to  budding  they  form  ascospores,  several  rounded 
spores  forming  within  a  cell.  While  under  usual  conditions  the 
yeasts  consist  almost  solely  of  the  ovoid  cells,  they  sometimes 
grow  into  elongate  hyphae  and  form  branched  mycelia-like  masses 
closely  resembling  some  of  the  oidia. 

The  yeasts  are  much  less  numerous  than  the  bacteria,  and  no 
great  number  of  species  has  been  described.  They  are  variable 
in  biology  and  physiology,  some  forms,  such  as  the  rose  yeast  and 
black  yeast,  being  chromogenic,  others  not  so.     Some  are  energetic 


Fio.  9.— Common  Fokms  of  Yeasts,  Onr  without  Buds,  the  Othek  Showinc 

Buds  a.nu  Vacuoles. 


fermenters,  being  used  in  the  arts  in  the  manufacture  of  beer  and 
other  beverages.  They  rarely  engage  in  pathologic  processes, 
though  a  recent  tendency  is  to  regard  them  (blastomycetes)  as  tlie 
cause  of  tumors.     This  has  not  been  proved. 

A  yeast  has  also  been  described  as  the  cause  of  an  ulcerative 
dermatitis  investigated  by  Stokes,  Hektoen,  and  others. 

Rabinowitch  has  described  and  studied  some  pathogenic  yeasts, 
but  their  pathogenic  powers  fell  far  short  of  those  of  the  bacteria. 

The  Molds 
The  molds,  comprising  members  of  a  number  of  families  of  much 
higher  fungi  than  have  yet  been  considered,  are  characterized  by  a 
growth  of  tangled  filaments,  forming  what  are  known  as  mycelia, 
and  resembling  felt. 
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The  individual  thn-ads  making  up  the  mycelium  air  known  as 
hyphte.  Tliey  usually  have  a  diameter  of  5  to  10  fi,  and  may  be 
diWdcd  inio  cells,  or  undivided.  They  branch  freely.  Certain  of 
the  hyptiie  which  bear  the  reproductive  orf^ans  are  called  fruit 
hyphie.  The  formation  of  the  fniit  or  spores  is  peculiar,  and  varies 
in  ihfTerent  species.  The  male  fniit  hyptia  bears  an  antheridium, 
the  feinalc  Inpha  an  archegonium.  Symbiosis  of  these  is  followed 
by  the  formiition  of  a  sporohlnst  in  which  the  coiiidia  develop. 
The  conidiaphores.  or  spore-bearers,  differ  in  tlje  different  Renera. 
Oidia  are  characlerized  by  thick  niycelia  composed  for  the  most 

part  of  short  segments,  and  by  some- 
what indefinite  conidiaphores.  upon 
the  ends  of  which  chains  of  ovoid  coii- 
idia are  situated. 

The  Oidium  lactts  causes  important 
changes  in  the  production  of  cheese, 
and  it  is  said  Ihat  the  odor  of  Limbur- 
ger  cheese  depends  partly  upon  its  pres- 
ence. It  also  has  the  power  of  gas-pro- 
duction in  sugar-containing  media. 

The  Oidium  albicans  is  the  cause 
of  the  mycotic  stomatitis  of  children 
known  as  thrush.  In  general  it  resem- 
bles the  Oidium  laclis.  In  the  debili- 
tated, it  may  cause  aphthous  ulcers  of 
the  mouth,  pharynx,  esophagus,  and 
even  a  general  infection,  with  le&iotis 
in  the  lungs,  bntin.  and  kidneys.  (Sec 
Fig,  10.) 

Mucors. — The  globular  molds  arc 
characterized  by  a  peculiar  sporangium  of  rounded  shape  and  smooth 
surface  attached  to  the  ends  of  rather  long,  chiefly  aerial  fruit  hypha?. 
The  sporangia  are  usually  of  a  verj'  dark  color  and  can  readily  he 
seen  by  the  naked  eye.  Tlie  conidia  or  spores  are  contained  within 
the  conidiaphore,  and  are  released  only  when  it  ruptures. 

Mucors  are  of  little  importance  in  piitlioloj^ic  proces-ses,  and  only 
a  few  cases  of  mycoses  have  been  reported  in  man. 

Penicillium. — The  brtisli  molds,  nf  which  Pemcilliuni  ginuctun  is 
the  common  species,  arc  widespread  molds  in  nature,  but  have  no 
known  pathogenic  representatives. 


Fig.    io — PRnu  a  lit  i" 

AfUTII,^  <>fl    TJIl      I 

or  A  Mas  Wim   DlKu  op 
Tvnioii)  Fkvkk  (X  300). 
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They  are  characterized  by  divided  hyphse  in  the  mycelium,  and 
by  the  formation  of  basidia-8 pores.  The  fruit  hyphae  are  elongate, 
aerial,  and  terminate  in  basidia,  to  which  the  spores  are  attached  in 
projecting  rows.  The  appearance  of  each  is  something  like  a  diminu- 
tive brush  or  broom.     The  fruit  organ  is  flattened. 

Aspergillus,  the  bulbous  molds,  of  which  several  species  are 
pathogenic,  are  beautiful  microscopic  plants  characterized  by  the 
termination  of  the  fruit  hyphse  in  rounded  columnella  from  which 


a 

Fio.  II. — Various  Forms  of  Molds. 
I.  Mucor,  wilh  undivided  hyiili.i.'  and  iporcs  contained  within  a  membranous  case  ;  2, 
Aspergillus,  with  ilivideil  hyph.i;,  spuies  upon  stetigma  ;  3,  Fenicillium,  wilh  divided 
hyph^e  and  bHwm-like  coiiiiliaphores. 

sterigma  project  radially  in  all  liircctions,  the  spores  extending  out- 
ward from  these  in  rows.     The  fruit  organ  is  thus  spherical. 

Aspergillus  sometimes  occasions  an  infiammation  of  the  external 
auditory  meatus,  by  growing  in  the  skin  of  that  part ;  the  offending 
species  being  Aspergillus  nigcr,  as  a  rule,  Aspergillus  fumigatus 
sometimes  grows  in  the  lungs,  into  which  it  is  inhaled,  and  there 
produces  an  extending  and  metastatic  pseudo- tuberculous  affection 
— mycosis  aspergillosus — which  may  be  fatal. 

TricophytOD — of  which  the  important  pathogenic  species  causes 
'  barber's  itch'  and  'ringworm* — is  a  large  genus  including  many 
harmless  species  and  some  that  arc  productive  of  skin  diseases  in 
the  lower  animals. 
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Sabouraiid  describes  two  chief  forms  of  this  fungus  as  CAusiog 
ringworm  in  man :  One,  the  Tiicophytan  microsporon,  the  spores 
mcasttring  ;  or  )!•  in  diameter;  the  other,  IheTricopliyton  m«galo- 
sporon,  with  spores  7  or  S;i  iu  diameter.  Tlic  former  is  the  funguii 
of  tinea  tonsurans  of  children,  especially  those  cases  that  arc  rebel- 
lions to  treatment.  Us  special  Rcat  of  development  is  (he  substance  of 
the  hair.  The  spores  of  this  variety  are  contained  in  a  mycelium 
which  is  usually  not  visible,  the  sporeji  appearing  irregularly  pik-d 
up,  hkc  zoogica  masses,  growing;  outside  and  forming  a  dense  sheath 
around  the  liuir.  Arliricial  cultures  show  a  downy  surface  and  white 
color. 

'ITie  Tricophyton  mcgalosporon  is  the  chief  cause  of  ringworm  of 
the  beard  and  smooth  surfaces  of  the  body;  alwi  about  one-third  of 
the  cases  of  tinea  tonsurans  of  children  arc  due  to  this  parasite. 
The  spores  are  always  contained  in  distinct  mycelial  filaments, 
which  may  either  be  resistant  when  the  hair  is  broken  up,  or  fragile, 
casly  separated  spores.  When  grown  artilicially,  this  tricophyton 
shows  a  powdery  surface  with  arborescent  peripheral  rays  and  often 
a  yellowish  color. 

Achorlon  Schonleioii,  the  parasite  of  favus,  is  a  mold  whose 
artificial  development  not  a  httic  resembles  the  oidium.  It  consists 
nf  a  hranchcd  and  complicated  mycelium,  many  of  whose  segments 
arc  enlarged  and  clavate.  Upon  culture-media  the  growth  is  downy, 
first  white,  then  yelloivish,  and  vtTy  pretty.  When  well  grown,  it 
is  usually  centrally  umbilicatcd.  Ttie  conidia  form  upon  the  ends  of 
aerial  and  othtr  hypha?,  but  no  graceful  fruit-bearers  such  as  arc  seen 
in  nspergillus  and  mucor  are  produced. 

The  parasite  is  wide  spread  among  the  lower  animals,  from  whom 
it  infects  nwn.  The  spores  find  their  way  into  the  hair-follicles, 
growing  around  the  hairs  and  into  the  epidermis,  the  density  of  the 
growth  crushing  out  the  liair.  destroying  its  vitality,  and  giving  rise 
to  atrophic  scarring.  The  disease  is  characterized  by  the  formation 
of  tiny  yellow  discs,  or  scutella,  depressed  in  Uie  center  and  cndi 
[ncrccd  by  a  hair. 

Hicroiporon  furfur  is  a  parasitic  mold  which  is  the  cause  of  tinea 
versicolor.  It  is  characterized  by  delicate  niycelia  with  small 
spores,  and  lives  in  the  superficial  layers  of  the  epidermis,  in  which 
in  consc(|uence  a  yellowish-brown  color  develops- 


PROTOZOA 


93 


ANIMAL  PARASITKS 

pRijTOKOA 

Of  the  protozoa,  only  a  few  of  tlic  rhizopoda  and  sporozoa  have 
been  found  to  be  ptilhugenic  in  num.  A  niiinltcr  of  tltc  infus(>rin, 
howcwr.  have  beiru  found  in  Ujc  intestines.  These  include  Cerco- 
tnonas  or  Lamblia  intestinalts ;  Trvpanosuma :  Ak-gastotnium  enleri- 


FlO.  II.— a,  UlXUtVTOVIA  ■XTmCVU  i  t,  MiXIJWTOUAS  VVQIt  CouniKAK  Cklu  LlinNG 
TflK  IimsilXItt  r,  TNICItOMOiMllMISTIIUUK  i/,  CEaOOMWAI  IKnsnNALU. 


cum;  and  Bulantidium  nr  Pnmnicciuin  c<iH.  Balaiitidium  eoU  is 
chiefly  found  in  diarrheal  stools,  as  is  also  CtTComonas  intestinalts. 
Trypanosoma  has  also  been  noticed  in  the  va}(ina,  bladder,  and  kid- 
neys, and  in  pulmonan*  gangrene.  Trichomonas  intestinnlis  and 
Megastoma  entericnm  are  fouiul  in  the  inti-slinul  tract,  but  do  not 
usually  produce  symptoms.  In  a 
cxse  ohsi.'rvfd  by  Quincke,  Tricho- 
monas appeared  to  be  the  cause  of 
■  pet^tent  chronic  diarrhea.  It 
has  also  bc«ii  found  in  the  vagina. 
Catarrhal  and  ulcerative  lesions  of 
the  intestine  may  be  eauited  by 
Balantidium  eoh,  Balantidium 
may  be  neqiiirt-<t  frrmi  ptKS. 

Of  the  Rhizopoda,  Amoeba  coli, 
which  is  chiefly  foimd  in  the  large 
intestine,  and  which  seems  an  im- 
portant factor  in  chronic  d>-sentery  and  hi-patic  ulMcess,  is  the 
impoftant.     Two  varieties  are  found:  one  smaller,  pathogenic  in 


Ftc  13.— Haij>kt(m™  ct'u.  r»"« 
■nm("i>ME.vrsoR  Titr.  Ixicmi.sk. 
XS«>- 
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cats  and  identical  with  tbc  tropical  form,  Amoebn  coli   felis;   the 

other,  ]ai:gcr  and  non-patho- 
genic in  cat»,  is  Anurba  coli 
mitis.  Quincke  and  Roos  found 
Ihul  only  encysted  aniebas  could 
survive  the  passage  through  the 
slomach  and  duodenum — at 
leiLNt  in  cats,  animals  from  which 
it  is  believed  that  they  are  ac- 
quired. 

To  the  Sporozoa  prol)at>Iy  tic- 
longs  the  parastc  of  roalaiia, 
described  in  Section  IV  (page 
3p6).   Coccidiadcvclopinoxcn. 
rabbits,   mice,   salamanders,   cuttle-fish,   centipedes,  unci   occasion- 
ally, with  the  production  of  serious  lesions,  in  the  intestines  and 
liver  of  man. 
Sporoiroa  beluugiiig  to  tlie' order  of   Sarcosporidia  ha^-c   been 
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Fk,  I  J.— ExTUtHAL  Cvci.«  111'  nnvKijiMHtNT  i)F  TUB  CficciriitiM  oviroKUK.  (a  to/) 

slOtWISG    THB    Division    nr   Tim    (:\"I<il-U«l    (VTO    I'OVR    ProHB,    Eacii   or 

WHini  CnyrAiNt  Two  Fau'ii^'KW  E»iiikvi:k  (i).    Tins  Cvclk  of  Deveudp- 
uutT  Oo::uiu  iM  Damv  Son.  Oui-hiiik  or  tkk  Akiual  Bouv. 


fotmd  in  the  muscle-fibers  of  mice,  cattle,  and  birds,  producing 
minule  cysia  that  lire  Iwirely  visible  ns  whilisli  sixrcks  or  that 
may  only  lie  seen  by  the  aid  of  the  microscope.  But  two 
authentic  cases  in  man  are  at  present  on  record.     In  one  (Kartulis, 


Fia.  |6.— Sktion  tv  Ttu  Livrii  <*v  a  Raiiiiit  Minn'itrt:  Cocnnu. 
Settion  (bbIiik  ihrough  a  tule  duel  bailly  intcvinl  with  iIie  ('occxliuiii  ovilurme,  vhldi 
taa  be  oUcrvcil  v-  Ur][c,  reiiiul,  ipviiuUr  IxjiIIc*  coiiIjuiihI  wilhiti  on  ttlaclirrl  |u 
lh«  oilumnni  tiiitlicluini  uf  tbc  ti>]*-ilucl.     In  llic  ujiprr  |tttt  u(  (lie  tcdiun  wliw 
mMI  encriWil  |iuaiil»  an  *cea  in  die  conleuk  of  (lie  dutl. 


Fia.  i7._SAiiCMH>Kiuit'M  (Hinaiu't  TI'bb)  ih  thb  Mt-sL-Ls-nant. 
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1895)  an  hvpatic  ab«.ies5  had  funncrd,  and  in  the  othvr  (Barabati  and 
Si.  Rcniy,  iS94>  inJimtc  cysls  cnnlaintiix  falcirnrni  sponM»iti.-s  wtrc 
found  in  the  muMJular  fibers  of  the  vocal  bands.  Theobald  Smitli 
has  siiececdcd  in  cnnvrying  the  disease  frmn  mouse  lo  mouse  by 
feeding  the  dist-nscd  muscle.  Other  methods  of  infection  are  ob- 
scuix",  ytt  iil»vi<nisly  inviir,  as  the  diM-use  is  not  uncommon  in  catllc. 
The  chief  means  of  human  infection  seems  to  be  the  eating  of  in- 
fected and  iinperfevlly  ctNjked  meat.   The  danger  is  c^-idently  slight. 


INSKCTA 

Insects  may  be  harmful  in  both  the  adult  and  larval  forms.  Tlicy 
cause  injury  mechanieally  by  thiHr  prt-sence,-  by  their  bites  and 
venom ;  and  by  tlieir  invasion  of  the  tissues.  Tlicir  activity  in  tran^ 
mitting  discRse  is  eonsidcR-d  in  Section  II. 

The  larT«  of  various  insects  gain  entrance  to  the  body  from  eggs 

deposited  upon  the  person,  or  upon 
fruits,  vegelalilcs,  or  other  foods. 
These  may  develop  in  the  nasal  I 
p.issages.  in  the  aceesstiry  sinuses,! 
in  the  intestinal  tract,  iti  the  va-j 
ginu,  or  in  wounds.  The  disrascs] 
caused  have  been  divided  into: 

1.  Canthariasis,  due  to  the 
larviB  of  the  coleoplcra  (beetles  and 
weevils). 

3.  Myiosis,  myasis.  myiasis,  or 
Hy  disease,  originating  from  dip- 
terous lar\'8e;  and 

3.  SchoIechiasiB,  due  to  lepidop- 
terous  Iar\'a;  (mot  lis  and  tmt  terfhes). 
J.  J.  Walsh  found  the  larva  of  tlw 
common  meal  l>eetle  (Tenebrio  obscurans)  in  Ihe  feces  nf  a 
patient  who  htid  bi-en  using  gluten  suppositories.  The  eggs  may 
have  been  de|K).<iited  in  the  gluten  flour.  Caterpillars  may  cause 
a  severe  erythema  and  urticarift  through  poisonous  cutaneous 
hairs.  Tlie  irritation  of  the  procession  calcrpilkrs  (Cnethocampa) 
of  Europe  is  notorious,  and  urticariH  results  tvilhout  direct  con- 
tact. In  rate  instances  Icpidopterous  lar^'a:  have  been  found  in 
tlic  intestinal  contents. 


Fic.  i8.-Oj(  HoT-n.v  (i«  Wahulb. 
n.¥  (HviiiniRMA  ii"vis|,     ttx- 

UKHOEU.— (W/Jrr  B'tlutn .-  Ol- 
Afrvii,  //«//.  J,  liiv.  Enltnelfgy, 
U,  S.  i>tft.  AgruaUtir,.\ 

Myiosis  is  most   common. 
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DIptera 

Mu9t  (if  ihe  parisitic  tarre  belong  to  the  family  of  flics.  In  llic 
external  ear,  in  the  nasa!  fossas  and  their  accessory*  sioutes,  and  in 
the  conjunctiva,  ovu  of  tht-  bluc-bottlv  fly  (Musca  vomitoria),  the 


£Z- 


y 


Flc.  31.— DKHMATotiiA  snxiAUi.  a.VBijKJkL  AsrvTt I  i,  D"».iXi.  AsitiCT.  Cnkatlv 
EM^Bi-.Kn.— ( ^ram  " ImM Lift" ;  Od-im,  Bull.  .Vn.j.av.  Eittmi/iifix,  (/.i\ 
Jft/f.  AgrmilUirt.) 

common  flt-sh  fly  (Crcophila),  the  hot  fly  (Gastrophiluscqui).  and 
Liidlia  niaccllarin  may  be  deposited  and  dt-vclop  into  lar\-te  thai 
cause  serious  lesions.     ITic  presence  of  niaf^gots  in  these  places  is 


Flc.  ».— Fkmai.r  ]\(*:vm.  Flu  (Pulix 
on    SARooPEVi.ijk    rKMtTBAimi.  a» 

FOCND  EMbl!t>UtU>    IN  THC  SK[H.— 
\Afier  BiaiKliMj.) 


FtC  Ij.—GUKH-MKAU  lloMK-n.V 
(TAlTATtOT  U.SWitA), — [I'afJtar^i 
GnUr:  Oitvm,  Sult.j,  Die.  £ti- 
lam^egy,  U.  S.  Dtpl.  jlfrutiHiirt.) 


much  more  common  in  tropic  regions,  and  especially  in  persons  of 
uncleanly  habils.  The  scrcw-wonii,  the  lar\'a  of  Lucilia  inaccllaria, 
found  in  tropic  and  subtropic  North  America,  destroys  both  the  soft 
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and  osseous  tbWM,  and  may  peiKtrale  (rotn  Ihc  nasal  liinues  to  the 
brain.  In  44  recorded  cases  there  were  :to  dcatlis.  Dipterous  ova 
may  also  be  deposited  in  wounds,  and  in  t)ie  vagina  after  par- 
turition. Alter  ingestion  of  the  cj-gs  of  the  common  hoiiM  fly,  the 
bluc-bottlc  fly,  or  the  flower  fly.  the  I&tvk  may  set  up  a  marked 
tiritntion  iti  (he  intestinal  tract.  More  or  less  local  irritatEos  may 
be  produced  by  such  biting  flies  as  Stomyxes  and  Tabanus.  The 
larva  of  the  vcr  Mocuquc  (Dennnlobia  noxiali»)  of  Mexico,  the 
Mecaco  worm  of  New  Oraiiada,  and  the  ver  du  Cayor  (Ochromyia 
anthropophaga)  of  A/ric^t,  ulsu  burmw  lMm«ilh  the  skin. 


PlO.  »4, — SCABiB.     S»iniWI  or  .SKt*  l^t.lWl^o  Ituniiurij  \/  )  m  ink  Uiteb  Lavm 
or   nu   EpiPRRtilh  (a),  eolfTAISiNi;    Ti^tAiJE   Itcii  Jint^   (d).  Ova  (<),  Ahu 

«,  llocnjr  bjFCi;  k,  mueaai  hyrr  uxl  jwiilllur  budr  with  eeUuloi  inliltmiaai  c,  in- 
flltraled  cuUik— (/(^/r  Zugkr.) 

Siphonaptera 

The  fleas  arc  suctorial,  wingless  insects  possessing  great  leaping 
power  and  closely  reliitcd  I0  the  Diptcra.  While  each  kind  seems 
to  have  a  particular  animal  as  its  normal  host,  they  often,  for  a 
temporary  period  at  lea»t,  migrate  to  other  species  of  animals. 
Tims,  the  hen  flea,  the  rat  and  mouse  flea,  or  the  dog  and  cat  (lea 
may  aflect  man.  The  common  hnusc-flea  (Pulex  irritans)  is  dis- 
tinguished from  those  of  the  dug  and  cat  by  the  absence  of  spinous 
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combs  about  the  head.  The  jiftser  flea,  or  chigoe,  occurs  in  tropic 
and  subtropic  regions,  infesting  lower  animals  and  man.  After 
impregnation   the   females  burrow  into  the  idcin,  especially  under 
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Fia  »5. — T  "-F  TvtFSTiNG  Man. 
a,  Body  tuiuc  (Pnlicului  mrporii  vH  i  <  i:<  <ii<i    ^ r>itniciituniin),  frmiilc.  Aliowinf;  vf nml 
(urfkce;  X  9*   *•  UraJ  loiiw  (Pe-ili.  uin.  >.:{.iiis).  (rmnt?,  iliciKinK  vcDLnil  iuiCkc; 
X  'J-     '■Crab  louie  {Pcdicului  pul)ll),1Ilfllc,^howing  venlral  luifnoe;  X  '3- — (A'lii- 
tkmmtitltr  anJ  ZHm.) 


Fio.«6.— THsBLoon-tucKiivaCoiixNoixCBta  B£iiBuc'),C0NORHiNtKSANtnnstiaA. 
m,  NrMI-K:  ^  Autti.T — (.FmaAmur.  EhIoui.;  Oiii>ni,Sull.j,DiP.£iUam*itg)if 
If.  S.  Dtfl.  Aerkutmr,.) 


the  toc-naik,  producing  a  vesicular  or  pustular  inflauiniation.  If 
(he  insect's  greatly  distended  body  be  mptured  within  Ihe  tissues, 
liberating  the  larva:,  serious  inflammatory'  changes  may  follow. 


ARACttNtDtA 
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Hemiptera 

The  Hemiptera  arc  suctorial  insects  living  upon  the  juices  of 
Biunutls  and  pktits.  The  bi-dbus  (Ciuicx  Icctularis)  ant]  varUittH 
pcdiculi  or  lice  (Pcdiculus  capitis,  Prdiculus  corporis,  and  Pediculus 
p(ilns)  are  the  chief  vurieticii  of  hemiplerous  insects  thiil  infest 
man.  The  liquid  secreted  by  the  crab  louse  is  said  to  cause  slaty 
blue  spots  (taches  bleuAtm)  upon  the  skin. 

Itedbtigs  me  said  to  occur  on  domestic  fowls,  pigeons.  Awnttowik 
and  bats.  They  are  distributed  over  most  parts  of  the  civilized 
globe.  Idiosyncrasy  greatly  influences  llic  degree  of  reaction  lo 
their  bites.  The  so-called  "big  bedbug"  (Conorhinus  sanguisuga) 
is  a  much  more  formidable  insect,  found  throughout  tlie  fouthem 
United  States  and  in  South  America.  The  adult  forms  are  winged 
and  probably  fly  from  wooded  arca.t  into  bouses  at  night.  Their 
[bites  often  produce  serious  intlammation. 

ARACHNIDIA 

Many  of  the  spiders  and  scorpions  are  venomous.  Of  the 
arachnids  invading  the  body,  the  itch  mite,  or  Sarcoptes  Ecabid, 


FKl  37.— Itcn  Mitr  (!\AK03PTn  suBin),  Maix  ani>  ¥KMAtx.—(flA/mnf  ftvm 
nriimtfrx,  afltr  Murray  ;  Otiern,  BttO.  f,  Otviiitm  •>/  AmMbmA^,  U.  S.  Dtfl. 
AirinUtmrt. )    x  ><»■ 

icause  of  scaUes  or  itch,  is  the  most  important.  In  the  sebaceous 
cles.  cspcdally  of  the  nose,  a  minute  parasite.  0.3  mm.  lo  9.4  mm. 
In  length,  the  Deraodcx  or  Acnnis  folliculorum.  is  often  present.  It 
may  be  an  exciting  factor  in  acne. 
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Ixodes 

The  ticks,  or  wood  ticc,  attach  Uiemsclvcs  to  man  or  beast  from 

grasses  or  slirublicry 
wiiicli  they  inhabit. 
Tbej"  fill  themwlvos 
with  blood  and  may 
Iraitsmil  disease.  Bo- 
6philis  bovis  is  a  ear- 
ner of  Texas  cattle 
fever.  The  bites  of 
th<r  Argas  pcrsicus  of 
Persia  and  Argas  nioii  - 
bata    of    Portuguese 


n 


Fic  3$.— AcARvs  roL- 
UCDLORUU  trouiMt 
(JWt).    X300- 


Flo.  19.  —  riu«TA»TOMim 
PK!rTicui.ATUM,  Larva 
or  LisouATULA  KHm- 
AKtA. — (jf/rrr  Lrmek^l.) 
Xia. 


F«J,      30.  —  WoOB-TIClt 

(Ixoim  RiaHuii) 
aucKKO  Half-kull 
or  Blood.    X  '■ — 


South  Africa  are  often  followed   by  a  severe  febrile  illness,  appar- 
ently due  Ui  lite  inoculation  of  a  p:ira!iitc, 

LinguatutarhinariaCF<;ntastomuQitamioidcs)isfound  in  portions  of 


PlW.  31  ASD  J».— HAftVKtT  MlTM.  Ijq-nis  IHHITANS  TO  TtlB  RloHT  AKP  I.RPm 

Amuicahatoths  (JitT.— (/>vm^(/«^;  Othvm,  Soil. s,  t^iv-  EiUemBl^y,U.  5. 

Dtft.  Afriailtitrt.) 

Europe,  and  in  the  adult  form  invades  the  na^I  sinuses,  rarely  in  man, 
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commonly  in  dogs,  and  occasionally  in  horses.  The  larval  form 
(Unguatula  senata,  Pcntastomum  denticulatum)  occurs  in  the  liver, 
spleeo,  and  sometimes  the  kidneys. 

The  harvest  bug  (I^eptus  autumnalis),  or  red  flea,  the  larv-a  of  the 
Trombidium  holosericum,  is  a  minute  reddish  parasite  which  burrows 
beneath  the  skin,  usually  of  the  wrist,  and  produces  papular  lesions, 
associated  with  intense  itching. 


ANN  ELIDES 

Of  the  leeches  certain  forms  are  aquatic  and  attach  themselves  to 
the  integument  of  animals  that  enter  the  water.  Other  forms  are 
found  in  bushes  and  grasses,  from  which  they  spring  upon  passing 
animals.  Of  the  latter  the  Hemadipsia  or  Hinido  Ceylonica  of  Cey- 
lon and  parts  of  South  America  is  most  important.  Not  only  may 
the  bites  cause  painful  ulceration,  but  death  may  occur  from  re- 
peated small  bleedings.  In  southern  Europe  and  northern  Africa 
the  horse-leech,  Hemopis  sanguisuga,  occurs,  and  may  invade  the 
nasal  chambers,  the  trachea,  or  larynx,  producing  severe  pain  and 
repeated  hemorrhages.  The  leech  may  gain  entrance  to  the  body 
through  foul  drinking-water. 

HELMINTHES  (VERMES) 

The  worms  parasitic  in  man  comprise  the  aematodes,  or  round- 
worms, the  trematodes,  or  sucking  worms,  and  the  cestodes,  or 
tapeworms.  The  nematodes  have  an  elongate,  cylindrical  body, 
varying  in  length  from  a  few  millimeters  to  one  or  more  meters 
(t^  to  60  inches) ;  the  head  is  not  differentiated  from  the  body,  and 
they  occur  in  pairs.  They  are  oviparous  or  ovovivi parous,  and  arc 
found  in  the  intestinal  tract,  in  the  tissues,  and  in  the  blood-  and 
lymph- vessels.     The  embryo  or  the  adult  form  may  cause  disease. 

The  trematodes  are  leaf-shaped  and  the  head  is  undifferentiated. 
They  rarely  exceed  a  few  centimeters  (say,  J  to  i  inch)  in  length. 
Certain  forms  are  hermaphroditic.  Thi-y  live  in  the  intestines  and 
blood-vessels. 

The  cestodes  consist  of  a  minute  head  with  suckers  for  attach- 
ment, a  narrow  neck  and  many  segments  or  proglottides.  They 
measure  from  5  millimeters  to  several  meters  (J  inch  to  100  feet). 
Each  proglottid  contains  both  male  and  female  generative  organs. 
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hv  complete  vrann  is  ttnmcd  a  strobile;  ihr  embryo.  &  Hcolcx  or 
neade.  The  strobile  is  alwnys  found  in  the  iiilcstinul  tract;  tbe 
ineaslc  in  the  tissues,  especially  the  muscles. 


■The 
ditcfly 


Nrmatodbs 

common  round-worm,  A.scaris  lumbricoides,  occurs  in  man 
in  the  small  intestine.  In  many  instances  it  causes  no  dis- 
turbance, but  occa^onally,  by 
migration  into  tlic  stomach, 
biliary  passages,  appendix, 
mouth,  nose,  eustachian  tube, 
or  tlirough  the  intestinal  walls, 
gives  rise  lo  si-rious  trouble,  if, 
however,  round-worms  be  present 
in  large  numbc-rs.  serious  reflex 
disturbances  or  intestinal  ob- 
tUruction  may  result. 

The  thread-,  pin-,  or  seat- 
worm, Oxyuris  (Ascaris)  vcr- 
miciilaris,  occurs  in  (he  colon 
a:id    rectum    uf    childrvn,    and 


Fie.  jy—VncifAKin  (A?«:itvi.f»iTOMA) 
ni^nncNAMsi  Maijl. 

a,  lIcBil:  t,  ewphaj^s  1  •-.  luit^Iinc :  •/, 
Bflal  nInDdt  1  ',  ccrviciil  i;liuidii(  /, 
ikkin  ;  X'  muwulsr  Inwr ;  i,  iHinis  ck- 
cntotiui ;  r.  tiijilc  liurui ;  /,  libi  of 
bana;  /,  luliculir  cniul :  ui,  voicuIb 
MninallR;  n.  duclusrjaculal'jnu*:  i<. 
poo*v  of  lalleri  /•,  ]>cnlsi  a.  ih^aili 
of  pcntL    X'^—{'*A^''^'"-^*^"-) 
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Fig.  34. — Eccs  ov  VKCiy*»\\  iKootx- 

«,  i,  f.  if.  Pi  (fcrcni  jingM  of  tUange :  e,  /, 
ejifp  Willi  em1»)'"t.  In  IIie  dinitiintli 
of  llir  ili<in.>c  llir  tknU  thuuM  b> 
■Mrcbrd  fot  orn  ui  ibii  npc.  X  lOOi 
— [A/lfr  Pftroiuil*  itnJ SihuMfu.'^ 


occasionally  of  adults.      It   rarely    leads    to    serious    symptoms, 
although  there  may  be  local  irritation,  and  reflex  disturbances. 
Ilolh  round-wonns  and  lliread-wronns  gain  entrance  to  the  body 
J,  chiefly  by  means  of  food  contaminated  by  thi-ir  eggs. 

ITncinaria  (anchylostoma)  duodenalis  inhabits  the  upper  part 
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of  llw  small  inlcstiiK.  afTecting  chiefly  farm-tiands,  hricknutlccrs, 
and  otiicis  whose  babils  or  occupations  bring  Ihcm  into  direct 
contact  with  the  noil.  This  b  contaminulnl  by  ova  or  ptnbnids 
contained  in  the  feces  of  men  or  animals.  The  grouod-Uch 
of  lite  barefooted  fTcqiicnten  of  the  tea-gardens  of  Assam  is 
dtie  to  these  ova.  The  symptoms  caused  by  tltc  adtUt  intesti- 
nal parasites  var\'  with  Ibeir  number  and  llii-  duration  of  their 
aojouni.     They  are  voracious  feeders,  making  numerous  punctures, 


Fic  i;.— T*ici(ncKptiAi.i'i  ntsr«t,  on 
Wiiii'-w'ttit,  Partia  Kkshatii  IHIt 
iNre&TiNAi.  MiuiM.^  MiuiuKAMe. 


Fic  36.— TmciiiNr.LLA  (TMCin?tA)iriit> 
Au*  Kj«:Am-u«-na>  ik  Voi-i'itrjitv 
UuMTljc.    X  40.--i'1/tfr /.fntiarf.) 


that  continue  to  bleed  for  sonic  time.  Loss  of  blood,  digestive 
disturbance,  and  the  action  of  toxic  substances  liberated  by  the 
parasites  or  gaining  entrance  thmugh  the  puncttires  made  by  tlicni, 
combine  to  produce  a  severe  and  often  fatal  form  of  anemia  (Egyp- 
tun  ehloroiiis,  miner's  cachexia,  tutinvl  anemia,  dirt-eater's  disease, 
tropic  anemia).  First  and  most  frequently  reported  from  the 
warmer  regions  of  Iwlh  liemisplieres.  anchylostomiasis  has  within 
the  lust  twcnly  ycare  been  found  all  over  Kiuopc  and  in  many 
parts  of  the  United  States,  probably  difTus<.'d  by  Italian  lalrarers  or 
domestic  animals. 


Tlie  whip-worm  (Trichuris  tricfaura,  Trichoeephalus  dispar) 
occurs  often  in  large  numbers  in  the  inlcslines  of  Fiuropt-nns 
aii'l  A$iatit.s.  Anemia,  diarrhea,  and  even  berl-berl,  have  been 
ascribed  to  its  action;  but  it  is  often  present  without  symptoms. 
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1'ho  Trichiaella  (Trichina)  spiralis  entcn  tlie  nlimrntaT^-  cunal,  in 
a  larval  form,  encysted  in  diseased  pork.  Within  a  few  days  it  de- 
velops to  maturily  in  the  intestim-s,  and  gives  rise  to  broods  of 
emhr^'os  that  in\'ade,  through  the  tissues  or  nrculatory  channels, 
the  voluntarj-  muscles  of  the  body.  bccorainR  cncj-stcd.  They 
first  pn'j<liice  severe  diarrhea  and  intestinal  disorder,  and  secondly 
marked  tenderness  of  the  voluntarj-  muscles.  If  the  res[Mratory 
^muscles  are  invaded   by   largt   numbers  of  cn)br>-os,  death  nuiy 

result  from  asphyxia.-  Trichini- 
a»s  is  often,  if  not  always,  asso- 
ciated with  a  marked  increase  in 
the  number  of  eosJnophiles  in 
the  blood. 

The  Guinea-worm,  "thread- 
wonn  of  Medina'  (Dmcuiiculus 
or  Filaria  mcdincnsis),  undergoes 
an  intermediary  existence  in  cer- 
tain  fresh-water   crustacex.     It 


.Fia  37.— Emukvo    FI1.AKIA  SA-vcutsis      FtcjS,— lli'iiA!!  RixMO  FurKBfScHls- 
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X  800. — {MiKitm.)  The  female  id  pirtlBU<r  within  llir  canalii 

gynccopliorui  of  the  mule,      X   5- 
[^Ifitr  /.fiitiarr.) 

develops  in  the  suhctitaneous  tissues  of  man.  and  may  attain  a 
length  of  60  to  too  cm.  It  product.-^  marked  local  irritation  and  at 
times  abscesses.  It  is  usually  removed  by  securing  the  extremity 
of  the  worm,  which  is  near  the  surface  of  the  skin,  and  coiling  it 
about  a  small  stick.  By  stowly  winding  the  stick  from  day  to 
day  the  worm  may  gradually  be  extracted  without  rupture.  Should 
the  body  of  the  worm  break  beneath  the  skin,  the  liberation  of 
embryos  and  possibly  also  of  toxic  substances  leads  to  abscess  for- 
mation and  severe  local  disturbances. 
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Se\TraI  forms  of  filaria  live  in  the  blood-  and  lymph-vesselB, 
the  name  Filaria  sanguinis  being  given  to  all.     The  four  principal 

'  varieties  arc  tlic  Pilum  tioctuniit  (Filaria  bancrofti).  Filaria  diurna  or 
loa,  I'ilana  pcrstans,and  Filaria  demarquayi.  The  Filaria  nocturna 
tFilark  sanguinis  iKiminis)  hiis  been  es)>ecially  investigated  by 
Maoson,  who  has  sliown  that  it  is  inoculated  by  the  biles  of  certain 

Inosquitos.  In  man  the  adult  li\'es  in  tl>e  lyniphatictt.  llie  embpt-os 
entering  the  circulating  blood  in  large  numbers  at  night,  or  whiJc 
the  patient  is  resting.  Tlic  Filaria  diurna  is  usually  found  beneath 
the  conjunctiva.  Tlic  Filaria  perstans  has  been  found  in  the  bodies 
of  pcTVms  affltcled  u'ilh  the  peculiar  disease  'African  lethargy,'  «it 
'sice [nng- sickness  of  tJic  Congo.'     Its  precise  »-lation  to  sk-epitig- 

1  nckness  is  as  yet  unsolved.  The  embr^-os  of  several  Glarias  undergo 
tnetanMrphoses  in  the  bodies  of  niosquitos. 

Trkmatodbs  or  Flukes 
BUharzlosis,  a  disease  chiclly  Dccvirring  in  Kg>T>t.  is  caused  by 
the  Schistoma  or  Schistosomtun  hematoblum  (Distoma  hcnmlo- 
Uuui,  Bilharzia  hemulobium).    'l*he  adult   lives  in  the  blood  and 
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proditces  eggs  with  pointed  spurs  that  lead  to  ulcers  in  tlw  vrnlls  of 
the  capillaries,  and  area  frequent  cause  of  the  endeniic  hematuria 
of  ligypt.  The  worms  arc  found  chiefly  in  the  portul  system  and 
may  give  rise  to  Intestinal  hemorrhages.  Tlic  disease  often  per- 
sists for  manv  years. 

Fasciola  hepatictun  (Disloma  hepaticum)  is  a  fluke,  inhabiting 
the  biliar>-  passages,  giving  rise  to  ulceration,  icterus,  and  severe 
hep:ittc  disturbances  that  may  end  fat.illy. 

Distoma  weatennannl  is  a  bnmchial  tluke  that  is  the  cause  of  an 
epidemic  parasitic  hemoptysis  occurring  in  Cliinu,  Jui>an,  and  For- 
mosa. 


Ckstodes  or  Tapewhrus 

Tsnia  saginata  or  mrdiocancllata,  tht-  unarmed  or  beef  tape- 
worm, is  Ute  most  comiuoii  tapeworm  in  the  United  States.     Tbc 
measlcorscolcxoccurein  ttie  imucles  of  cattle,' 
and  when  ingested,  develops  into  tJic  adult 
(strobile)  in  the  intestinal  tract  of  man. 
^H  jjl  Much    less    common    in    this    cotmtn,'   is 

^^^^       M  Ttcnia  solium,  the  armed  or  pork  tapeworm, 

^^^B      ra  the   mensle  of  which  exists  in  the   flesh  of 

^^^K     II  swine,   the   adult   in   the  intestine  of  man. 

^^^^P    ^^1  Ocensionally.  from  the  inge:^tioQ  of  the  eggs, 

^F         AH  ^^^  nieasle  invades  the  hnmnn  muscle,  pro- 

^^  nKH  ducing  small   cysts,  and  is  thc-n   called  the 

I  M«j  Cysticcrcus  celluloss.    Cysticerci  may  like- 

1  Hnl  ^"^^  occur  in  the  brain. 

I  B^S  Bothriocephalus  latus  fthe  fish  tapeworm 

or  pit  hea<l)  is  ihc  largi-st  of  tht  tapeworms 
of  man.    It  is  chiefly  met  with  near  the  lakes 
of  NeufchAtel  and  in  Scandinavia.  The  measlc 
is   found  in  certain   fish,  esjwcially  pike;  its 
ingestion  leads  to  the  development  of  the  adull 
worm  which  may  occasi"n  st-vcrc  anemia. 
Taenia   echinococcus,  the  dog  tapeworm, 
occurs    only  as   an  cmbr>'o  in  man,  being  found    as  an  adult 
tapewonn  in  the  intestine  of  the  dog.     It  is  the  smallest  of   the 
tapeworms,   liaving   but   four  segments 
and  bdng4  mm.  in  length.    Theembryos 
invade  the  walls  of  the  intestine,  cuter 
the  organs,  and  produce  the  cchinococcus 
or  hydatid  cysts.     Tliese  may  be  mul- 
tiple and  m;iy  afijuire  hirge  dimensions. 
In  man  they  are  more   frequent  in  the 
liver,  but  may  occur  in  any  organ. 

Rare  forms  of  tapeworm  in  man  are 
Taenia  nana  (the  dwarf  tapeworm),  that 
measures  a  to  3  cm.  in  length,  and  is 
believed   to   pass  a   larval  stage  in  an 

insect  or  snail;  Tenia   cucumerisa  (Txnia  canina,  Tn-nia  ellip- 
tica),  a  common  tapeworm  of  cats  and  dogs,  that  passes  an  intcr- 
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which  present  certain  peculiarities.  Tlie  egg&  of  the  uncbaria 
arc  «nibryuttc  ovals  with  a  thin  sht-Il,  the  protoplasm  bcioR  uiiseg- 
mentcd,  or  in  the  early  stages  of  segnientutxm.  Similar  eggs  arc 
those  of  Ascaris  lumbricoidcs.  Oxyuris  vcnnicularis,  and  Triclio- 
cephalus  disiKir.  The  fir^t  li»v«  a  thick,  gi-lutinous,  often  mammil- 
latcd  covering  and  the  protoplasm  is  not  segmented.  The  second 
tliave  a  thin  asymmetric  shell,  one  side  of  which  is  tiearly  straight, 
while  ttie  eggs  of  whip-woniis  possess  a  smooth  thick  shell, 
apparently  perforated  at  each  pule,  and  containing  unscgmentcd 
protoplasm.     (See  Fig.  4,1.) 

AsmalJdropof  the  liquefied  fecal  mnltcr  taken  from  near  the  surface 
'  should  be  Spread  out  in  u  drop  €>f  u-ati.-r  on  an  ordinary  slide,  covered 
with  a  cover-slip,  and  examined  under  a  )  inch  or  $  mm.  objective. 
If  this  examination  provi-  negative,  Stiles  recommends  a  method  of 
washing  and  scdinienting  the  feces.  One  or  two  ounces  of  dry  or 
fresh  feces  are  mixed  with  from  one  to  four  pints  of  water,  strained, 
washed  thoroughly,  permitted  to  settle,  and  then  decanted  down  to 
the  svdimcnt.  This  procedure  is  repeated  as  long  as  any  matter  will 
Boat.  Finally  the  agitation  is  conducted  in  a  narrow  bottle  or 
gmdiukte,  and  after  thorough  settling  tlie  sediment  is  examined.  If 
there  is  much  coarse  material,  this  may  be  n-movcd  by  washing 
llic  finer  portions  through  a  sieve.  Cetitrifugation  is  rarely  necessary. 
For  ihe  detection  of  Slrongyloides  intestinalis  (Anguilla  slerco- 
ralis).  Lcichtcnstcm  suggests  that  a  small  excavation,  into  which  a 
little  water  is  poured,  be  made  in  the  solid  feces.  If  the  parasites 
be  present,  they  will  usually  be  found  in  a  short  lime  in  the  water, 
especially  if  the  prepiiralioti  Ix-  kept  al  a  temperature  of  from  30°  to 
35'  C.  (86=  to  95»  F.). 

In  examining  for  segments  of  tapeworm  or  for  the  round-worm  of 

larger  ^ze.  the  fecat  material  should  be  screened  through  a  coarse 

[sieve  of  metal  or  gauze.     For  Amceba  coli.  particles  of  tlic  freshly 

'  passed  dysenteric  stools  should  be  placed  on  a  warm  slide  and  exam- 

'  ined  at  once.     When  kept  wiinn  mid  tn  a  (r-sIi  condition,  the  amebas 

continue  tlicir  characteristic  movements,  and  so  arc  easily  recognized. 

They  also  may  be  stained  by  special  methods,  but  examtnatioo  of  the 

living  mJdiMjrgaDisms  is  usually  preferable. 


Ptomaiiu;  Toxatbumitu;  Toxins; 

PTOMAINS  AND  TOXINS 

The  metabolic  processes  of  bacteria  arc  accompanied  by  fcnncnta- 
livc  and  putrefactive  changes  through  which  pmteid,  carbohydrate, 
and  hydrocarbon  molecules  of  the  Bubstratiun  in  which  they  grow 
are  split  up  into  viirions  g;ises,  bases,  adds,  olc.  Of  the  basic  sub- 
stances thus  produced— the  ptomatns — sonic  arc  highly  poisonous, 
others  harmless,  a  few  c»f  interest  and  importance. 

In  addition  to  these  changes  in  the  substratum,  the  bacterial  CClIs 
seem  to  elaborate  products  by  their  own  energy,  constructing  Ihem 
out  of  elements  appropriated  from  the  cull  lire -raediiini.  Such  prud- 
ucts.  termed  toxalbtunins  and  toxins,  may  be  intracellular  (bacte- 
rial proteid)  or  extracellular,  thut  is,  an  excretion  of  the  bacteria. 
They  do  not  result  from  changes  in  the  chemical  composition  of  the 
substratum,  as  they  are  formed  in  the  simple  non-pruteid  culture- 
medium  suggested  by  Uschinsky. 

Not  only  do  independent  vegetable  cells  elaborate  these  pmducts, 
but  the  cells  of  certain  of  the  higher  plants  arc  cndonvd  with  a  simi- 
lar energ)'  and  elaborate  such  well-known  poisonous  substances  as 
strychnin,  nicotin,  ricin.  abrin,  and  the  like. 

Likewise  certain  cells  of  animal  tissue  may  elaborate  powerful 
poisons,  familiar  among  these  Iwing  the  venom  of  serpents,  scorpions, 
tarantulas,  wasps,  and  bees.  As  many  of  these  substances  are  of 
importance  either  for  prophylactic  inoculation  or  in  the  prmliiction 
of  antitoxins,  a  brief  consideration  of  their  general  characteristics  is 
of  fundamental  importance. 


• 


Ptomains  are  crystal lizable,  basic  compounds  resulting  from  the 
i     splitting-up  of  the  proteid  molecule  of  organic  tnatter  under  the 
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action  of  bacteria.  They  closely  rrscmbtc  the  wgctabk*  alkaloids. 
Tli«  term  ptoiiiain  r>ri^nalecl  with  Selmi,  Tlie  coiiiixmtKJs  wvif  first 
vfvW  characterized  by  Xcacki.  wbo  also  first  si-curcd  them  in  the 
pure  siate.  Information  regarding  them  is  by  no  mrans  adequate. 
According  to  Vaughan.  they  all  contain  nitrogen  and  most  of  thein 
contain  oxygen. 

Ptomains  arc  frequently  spoken  of  as  'putrefactive  alkaloids.* 
It  is  incorrect  to  xpcalc  of  ihcm  as  'animal  alkaloids,'  for  not  uncom- 
uionly  they  are  formed  by  tlic  dccoini>osition  of  vegetable  substances. 
They  may  or  may  not  be  poisonous. 

Ptomains  are  proljably  rarely  formed  by  Iwcteria  growing  in 
living  animals  and  are  not  responsible  for  the  pathogenctk 
action  of  these  orgsnbms,  being  much  less  important  than  the 
(oxins  artd  bacterial  protcids.  Their  ingestion  in  foods  may,  how- 
ever, as  in  the  case  of  tyrotoxicon,  be  foUowcd  by  profound 
intoxication. 

It  is  improbable  that  each  micro-organism  produces  a  specific 
ploinain  or  generates  a  particular  kind  nf  fermcntaiivi.'  or  putre- 
factive change  in  the  substratum.  Much  more  likely  is  it  (hat  there 
are  ni.tny  tMcleria  so  simil^ir  in  their  metiilxilism  that  the  products 
of  their  growth  and  the  alterations  they  cause  in  the  pabulum  are 
identical;  thus  scvcTiil  bacteria  may  prodtic«  the  same  plomain. 
Certain  bacteria,  however,  generate  compounds  peculiar  to  them- 
selves, as,  forcxamplt-.  the  sjnasm-pnxliK'ing  snhstiaiices  that  can  be 
separated  from  cultures  of  tlie  tetanus  bacillus. 

1'he  poisonous  ptomains  are  called  toiins  by  Itrieger,  but  at  the 
present  time  ilie  term  toxin  is  ninre  commonly  iLied  to  express  a 
poisonous  organic  compound  excreted  by  bacteria.  The  toxic  bac- 
terial pniteid  is  similarly  designated  by  some  authorities. 

PoisoNOfs  Ptomains 

Peptotozin,  discovered  by  Bricger,  is  the  toxic  principle  of  many 
of  ihc  poisonous  peptones.  It  is  formed  by  digesting  fibriM  with 
artificial  gastric  juice  and  also  probably  by  the  peptonizing  power 
iif  bacteria.  Tlie  clM-mical  composition  of  peplotoxin  is  as  yet 
undetermined.  It  causes  death  of  frogs  and  guinea-pigs,  with 
paralytic  -(yniptoms. 

Gadinin  (C,H„N'0,)  was  abo  found  by  Brieger  in  putrefying 
haddock,  and  in  gelatin  cultures  of  bacteria  fmm  human  frees. 
Wlicn  mice  are  injected  with  large  doses,  they  suffer  from  an  acute 
T— 8 
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sscendinfc  palsy.     Acconling  to  Vaiighan  and  Novy.  in  doses  of  0.5 
to  I  grani  Iliis  jitomain  is  dt-cidcdly  ptiisouous  for  guinea -pij;^. 

Putretcin  {C,M„N',)  was  lirst  discovtrvd  by  Uricgcr.  who  isolated 
it  from  putrefying  interna]  organs,  from  decomposed  ftsh  and  s]teU- 
fish.  and  from  various  cultun-s  oi  bacteria.  It  almo^l  always  occurs 
in  company  with  cadaverin.  This  substaucf  is  eitpuble  of  exciting 
inHummation  and  is  fatal  to  mice  and  guincu-pi^  Putrc&cin 
occurs  as  a  deitr,  wiitery  li<|iiid,  vrjih  a  p«-ctiliur  odor,  di'scribed  by 
Vaughan  and  Novy  as  ■semen-like.'  It  fumes  in  llie  air. 
I  Cadaveric  (Bneger).  which  appears  before  or  simultaneously  with 
pulresda  in  the  putrefaction  of  animal  tissues,  Iius  tlit-  fonnub 
C,M„N,.  In  Ihi-  pure  stale  it  is  a  thick,  clear,  syrupy  liquid,  with 
an  unpleasant  odor  like  semen.  It  boils  at  175*  C.  (325*  F.)  and 
fumes  in  the  air.  It  has  been  obtained  from  human  hearts.  lungs, 
livers,  from  liorse-flesh,  rolli-n  eggs,  decayed  sliejl -fish,  decomposed 
fish  of  various  kinds,  and  from  cultures  of  various  bacteria,  notably 
the  cholera  spirillum,  typhoid,  colon,  and  hog>cholora  bacilU.  Tlie 
alkaloid  is  not  entirely  without  poisonous  properties  and  is  said  by 
Behring  to  be  fatal  to  mice,  guinea-pigs,  and  rabbits,  but  not  fatal 
to  dogs.     U  produces  inflammation  with  subsequent  necross. 

Cholin  (C,HnNO,)  (Brieger)  differs  from  most  of  the  plomains 
described,  in  that  it  occurs  in  the  early  stages  of  putrefaction.  It 
readily  decomposes,  forming  di-and  tri-melhylainiu.  Il  is  proliahly 
most  readily  secured  Iruni  brain  tissues,  but  occurs  in  other  decaying 
animal  substances,  and  may  be  made  from  the  yolk  of  eggs.  In 
doses  of  o.  I  gm,  to  the  kilo  of  rabbit,  symptoms  similar  to  those  of 
mu-scnrin- poisoning  devclojxrd.  Il  also  pwduees  piiralysis  and  death 
in  frogs. 

Butylamin  (Oautier  and  Mourgues),  IsO'Omylamin  (Umprecht), 
Hexylamin  (Oautier  and  Mourgucs).  and  Dihydrocollidin  (Cautier 
and  Monrgues)  are  liquid  alkaloids  of  strongly  alkaline  reaction, 
obtained  from  cod  liver  oil  and  other  sources.  They  are  all  |ioison- 
ous,  iso-amylamin,  which  produces  rigor,  convulsions,  and  death, 
bi'ing  I  lie  uuist  jxiwerful. 

Hydrocollidin  (Gaulier  and  Mourgucs)  has  been  obtained  from 
putn-fying  in.ickerel,  and  also  from  putrid  ox-flesli.  It  occurs 
as  an  oily,  alkaline,  clear  liquid,  with  an  odor  like  syringa.  Its 
pr^isonous  properties  are  shown  by  vomiting,  unsteadiness,  weak- 
ness, pals)',  tetanic  convulsions,  and  death.  Hie  heart  stops  to 
diastole. 
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EthylenedioiniD    (C,H,N,).   of    Brieg«r.  was  found  tn   dccom- 

pcKing    haddock.     Tbc    alkaloid    is    poisonous    for    wann-bloodcd 

animals,  which  suffer  from  a  periodic  sccn-lory  flow  from  thr  nose, 

month,  and  eyes.     The  pupils  dilate,  the  eyes  project,  and  violent 

Ldyspnea  iaaTa9(-s  until  the  death  of  the  animal,  which  follows  in  about 

'twenty  four  hmini  alter  taking  the  poison. 

Thmetfaylenediamia  (C,H^',)  (?)  was  obtained  by  Brieger  from 
cultures  of  the  cholera  spirillum  in  tx-cf  broth.  It  is  formed  in  \'eT\' 
small  quantities.  It  produces  violent  contractions  and  muscular 
tremors. 

Susotoxin  (C„H,N,)  (?)  was  iwilalecl  by  Novy  from  cultures  of  ll:c 
bog-cholera  bacillus.  It  has  not  been  obtained  in  tbc  uncombiiied 
coitdilion.  Large  doses  of  it  are  poisonous,  producing  irrvgular  respi- 
ration, weakness,  ronvulsions.  and  death  in  about  an  liour  and  a  Italf. 

Mcthylgutnidia  <C,!I,N,N')  was  obtained  by  Drieger  from  borse- 
meat  allowed  to  decompose  for  four  mondts  in  a  closed  vessel 
at  a  low  temperature.  It  has  also  been  found  in  cultures  of 
Vibrio  proieus,  contaminated  with  ordinary  putrefactive  bacteria. 
Vibrio  proteus  in  pure  crulture,  however,  seems  to  be  unable  to 
form  the  alkali>id  Melhyl^ianidin  occurs  as  a  colorless,  easily 
Pdeliqucscent  mass,  possessing  a  strong  alkaline  reaction.  It  is  highly 
poisonous. 

Asellia  (C„H„X)  is  one  of  the  bases  isolated  by  Gautier  and 
Mourgues  from  cod-liver  oil.  It  occurs  in  the  form  of  amorphous 
white  (loccules,  almost  insoluble  in  water.  In  large  doses  it  produces 
falii;*'^''  shallowness  and  rapidity  of  respiration,  stupor,  and  death. 

Hydatoxin   (0,11^X0^   wiis  obtained   by    llrieger  from   human 

;ans  which  had  been  allowed  to  putrefy  at  a  low  temperature  for 
ee^'eral  months.  In  the  puR-  st.^te  the  ba*c  is  a  sirongly  alkaline 
svTupy  liquid,  insoluble  in  alcohol  or  ether.  In  large  doses  it  kills 
guinea-pigs  and  white  mice,  with  marked  muscular  depression, 
tiirrimidton.  diarrhea,  dyspnea,  and  coiivulnons. 

Hydalein  was  isolated  from  putrid  internal  organs  by  Bricger. 
It  is  usually  formed  atMut  the  third  or  fourth  week  of  putrefac- 
tion. Its  true  composition  has  not  been  determined,  nor  is  it 
known  in  the  pure  stale.  It  has  a  specific  physiologic  action,  de- 
scribed by  Vsughan  and  No\-^-  as  follows;  "Small  quantities  in- 
jected into  guineapigs  or  rabbits  produce,  after  ii  short  tinte,  a 
moistening  of  the  under  lip5  and  an  abundant  flow  of  secretion  from 
tlic  nose  and  eyes.     Tl>e   jnipils  dilate  gradually  to  a  maximum 
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and  become  rcactionless ;  the  ear  vessels  become  strongly  injected 
hikI  the  liody-tcmpcratun-  rises  i"  or  a".  The  haiis  bristle  and  the 
animal  occasioniitly  sliutldcrs.  riradually  the  salivation  ceases,  the 
respiration  and  heart-action,  which  were  at  fint  hastened,  now 
decrease ;  the  tempcmture  falls,  the  curs.  Ijecome  pale,  and  the  animal 
finally  recovers.  During  the  action  of  the  poison  tbc  animal  shows ' 
a  tendency  to  sleep  and  the  peristaltic  action  of  the  intestine  is 
heightened.  I^irgcr  doses  (0.5  grara)  induce  an  exceedingly  vio- 
lent action,  which  invariably  rfsults  in  the  death  of  the  animal." 

Neurin  CC,H„NO  =  C,H,N(CH,),OH)  occurs  in  putrefying 
after  about  live  ur  six  days.  It  almost  invariably  occurs  asw- 
ciuted  with  cholin,  from  which  it  differs  in  having  one  less  molecule 
of  water.  The  free  base  is  strongly  alkaline  in  reaction  and  fumes 
with  hydrochloric  acid.  Neurin  Is  extremely  poisonous  for  fntgs 
as  well  as  for  mammals.  The  fatal  dose  seems  to  be  about  5  milli- 
grams to  the  kilo.  The  symptoms  which  it  produces  arc  salivation, 
dyspnea,  accdcration  followed  by  retardation  of  the  heart's  action, 
diarrhea,  convulsions,  and  collapse.  'l*hc  clinical  picture  closely 
resembles  that  of  roiiscarin- poisoning.  The  prostration  in  Addistm's 
disease  is  by  some  ascribed  to  neurin. 

Muscarin  (C^H^NO.  C,H„NO,  ^  H,0)  is  the  active  prin- 
ciple of  the  poisonous  mushrooms.  I'irst  found  by  Schraiedeberg 
and  Knpjx-.  it  has  al«>  Iwen  found  by  Brieger  in  decomposed, 
fish  and  decomposing  human  organs  about  the  second  and  third 
weeks  of  decomposition.  Its  formation  seems  to  begin  about  the 
seventh  day.  This  alkaloid  is  very  poisonous  and  produces  a  violent 
diarrhea,  pnifuse  salivation  and  lacrimation.  contraction  of  the 
pupil,  and  involuntary  passage  of  urine  and  semen.  After  large 
doses  the  animal  dies  in  convulsions.  In  frogs  the  ptomain  produces 
paralysis,  with  subsetiuent  death,  the  heart  stop|)ing  in  diastole. 

Mytilotoxin  (C,H,jNO,)  was  separated  by  Brieger  from  tbc 
poisonous  mussel.  The  free  base  is  alkaline  and  has  a  peculiar  odor. 
In  mussels  containing  it  this  odor  develops  when  the  mussels  arc 
treated  with  an  alkali.  In  its  physiologic  action  the  poison  re- 
sembles curare.  The  symptoms  are  chiefly  paralytic.  Mytilotoxin 
is  not  produced  during  putrefaction  of  the  mussels,  but  during  their 
fre.sh.  active  state.     It  is  therefore  a  product  of  the  mussel  itself. 

Tyrotozicon  was  isolated  by  Vaughan  from  vanilla  ice-cream, 
milk,  and  cheese,  and  also  by  StnnKm  from  cream-pulTs.  Tlie  for- 
mation  of  tbc  poison  probably  depends  upon  butyric  acid  fermenta- 
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tion.  of  wtuch  it  is  one  of  the  products.  CtieoiicaUy  it  approximates 
the  diazobcnxolts.  T>Ti>toxicoii  is  vrr>-  poisonous  and  in  tlic  intes- 
tinal canal  excites  violent  diarrhea  accompanied  by  vomiting  and 
profound  prostration,  bcadacbc,  aod  drowgiocss.  It  is  ttie  cau»c 
of  ice-cream,  cream-puff,  and  otiier  milk-product  poisonings,  and 
may  be  responsible  for  many  of  the  summer  diarrheas  of  children. 

Typboloxia  (C,fI„NO,).  obtained  by  Driegi-r  from  pure  cultures 
of  the  typltotd  bacillus,  is  toxic  for  guinea-pigs,  causing  salivation, 
diarrhea,  accelerated  reHpimtion,  dilatation  of  the  pupils,  and. 
ulliniately,  death. 

Tetanin,  isolated  by  Drivger  from  cultures  of  llie  tetanus  ba- 
cillus, is  an  oily  substance  that  produces  tonic  fpasms  vHlh  fatal 
termination. 

Tctanotozin,  another  product  of  the  tetanus  bacillus,  also  iso- 
lalcd  by  BricRer.  has  a  »milar  toxic  action. 

Spumotoiin  (liricgvr)  is  of  unknown  chemical  composition.  It 
produces  tonic  spasms.  In  addition  to  tetanin,  tetaiiotoxin,  and 
spasmotoxin,  Bricger  discovered  a  basic  substance  producing 
Spasan  accompanied  by  marked  salivation  and  lucrimution. 

VENOMS 
Tlie  most  important   venoms  are  those  secreted  by  the  snakes. 
All  snakes  possess  poison  glands,  but  in  the  majority  these  arc  rudi- 
mentary or  lire  without  outlet.     In  Xorlh  Amtrioa  there-  an'  but  four 
venomous  snakes.     Tha-cof  these,  the  rattlesnake  (genus  Crotalus 
and  Sisirunis),  the  copperhead  (.\gkistrodon  contortHx),  tlic  water 
moccasin  or  '  cotton  mouth'  (.\gkistrodron  pisdvoris),  distinguished 
by  a  dwp  (IcpK-ssioii  bt-tween   the  mrnith  and  eye,  belong  to  the 
pit    vipers,  family  Crotalidx.     The   coral   snakes  belong   to   llic 
family  Ulapida-.   Th<-y  are  very  Xf  nomous,  although  usually  (li-?iCrilH*d 
as  amiable  in  dis]K>silion.     The  rattlesnake  rarely  bitesexecpt  under 
provocation,  but  the  copperhead  and  moccasin  arc  more  aggressive. 
Other  venomous  serpents  arc  the  cobra  (Naja  naia),  chiefly  found  in 
India,  the  most  destructive  of  serpents;  the  deadly  West  Indian  'ferde 
hoce*  (Botlirops  lanccolatus) ;  the  vipers  of  Kuropc,  the  bites  from 
^  which  rarely  cause  death  in  adults;  the  ligj-ptian  asp  {Naja  hajc) 
(and  the  Cerastes  (Vipera  hasselquij.ti).  nude  notorious  by  the  legend 
of  Cleopatra's  death.     In  India  about  30,000  people  die  annually  from 
iSnakc  bites,  chiefly  from  that  ofthecobra.     Snake  venoms  have  been 
Ittudicd  by  Weir   Mitchell  and   Reichert,  Calmette,   Phisalix  and 
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Bcrtranil.  Frascr,  Flexncr  nnd  Nit^chi.  and  others.  They  contain 
toxic  xlaljulins,  albumoscs,  and  pc|)toiH.>s^^oni pounds  that  mny 
producv  marked  local  lesions,  churactenzed  by  great  edema,  and  at 
limes  ^ni;rene,  M-rious  blood  ctuingts.  and  profound  di-pression  of 
the  ni-rvoHs  centers,  leading  to  convulsions  or  paralysis.  Dealfa 
usually  results  from  respirulory  failure.  If  recowrj-  lake  place,  the 
cicatrix  may  in  certain  cases  annually  become  painful  and  ulcerate. 

Tlie  effects  of  snake  bite  depend  upon:  (i)  I'hc  virulence  of  the 
venom;  that  of  the  cobra,  for  example,  being  more  toxic  than  the 
rattlesnake's,  and  ihe  rattlesnake's  than  ihe  copperhead's.  About 
40  per  cent,  of  cobra  bites  are  fatal,  and  they  have  been  known 
to  cause  death  within  two  minutes.  About  6  per  cent,  of  rattle- 
stiake  bites  are  fatal;  Mitchell  and  Reicherl  mention  11  case  of  death 
in  forty  minutes.  Moccasin  bites  occasionally  kill,  but  the  bile  of 
the  eopperhesid  rarely  causes  desith  even  in  children.  The  harlequin 
or  olhcr  variety  of  coral  snake  rarely  biles,  but  ensuing  uncon- 
sciousness and  death  are  menlioned  in  the  reports  of  cases.  (2)  The 
&tze  of  the  snake.  Other  things  being  eqiuil,  a  large  snake  has  the 
power  to  inject  a  larger  quantity  of  venom  than  a  small  one.  (j)  The 
part  biltcn.  Tlic  injection  of  the  poison  into  a  vein  or  an  artery  or 
into  a  very  vascular  part  of  the  body  may  result  in  death  within 
a  very  few  niiuulcs,  while  if  the  venom  be  injected  into  adipose 
tissue,  the  general  ePfects  arc  delayed,  often  arc  milder,  and  at 
times  only  local  symptoms  are  noticed.  (4)  The  quantity  of  {xiison 
possessed  by  the  snake  at  the  time  it  strikes.  By  excitement  or 
repealed  efToria  to  bite,  snakes  lose  much  of  iheir  venom;  while 
those  that  liave  recently  fed  have  venom  less  in  quantity 
strenglh  than  those  that  have  ftiMi-d  for  some  lime.  (5)  The  hold' 
secured  by  the  snake.  Only  one-half  the  quantity  of  venom  is 
injected  by  one  fang  that  can  be  injeelcd  by  two,  and  much  more 
will  enter  the  part  when  the  snake  retains  its  hold  and  continues  to 
inject  the  poison  than  when  a  viper  strikes  and  immediately  lets  go. 
(6)  The  age,  size,  nnd  general  stuniinu  of  the  individual  attacked. 
Probably  those  that  have  indulged  freely  in  respiratory  deprewwnls, 
such  as  alcohol,  are  more  susceptible  to  ihe  added  deprc^ion  of  the 
venom. 

Certain  animals,  as  the  Gila  monster  of  Texas  and  Central  America, 
secrete  a  poisonous  saliva.  Bites  of  the  salamander,  toad,  and 
triton,  and  the  bite*  of  cirtain  fish  «n-  followed  by  pliUgnionous  and 
gangrenous  intlammations.     Many  of  the  spiders  inllicL  bites  that 
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are  poisonous,  the  bite  of  the  tarantula  of  tropic  countries  being 
especially  serious.  Of  the  myriapods,  the  centipede  and  scorpion 
cause  painful  and  at  times  serious  bites.  The  effects  of  the  stings 
of  insects  are  well  known.  In  a  number  of  recorded  instances  the 
sting  of  a  single  bee,  hornet,  or  wasp  has  caused  death.  The 
venom  of  these  insects  consists  of  formic  acid  united  with  the  hydro- 
carbon undccane,  C„H„.  Less  serious  are  the  bites  of  certain 
other  insects,  as  mosquitos,  flies,  bedbugs,  fleas,  and  ants. 

Prophylaxis 

For  convenience  the  prevention  of  venom -poisoning  may  be  con- 
sidered at  this  point.  The  effects  of  snake  bite  should  be  combated 
(i)  by  localizing  the  poisons  by  tying  a  tight  band  around  the  limb 
above  the  bite  and  removing  as  much  of  the  poison  as  possible  by 
incision  or  excision  and  suction;  {2)  the  poison  bites,  according  to 
Calmette,  should  be  treated  by  hypodermic  injections  of  substances 
that  locally  neutralize  the  venom,  as  calcium  chlorid,  gold  chlorid, 
or  potassium  permanganate.  Most  efficient  is  the  use  of  anti- 
▼enene,  the  value  of  which  has  been  worked  out  by  Fraser, 
Pliisalix,  Bertrand,  and  Calmette.  This  antidotal  serum  is  obtained 
from  horses  that  have  been  immunized  by  progressively  increasing 
doses  of  venom.  Antivenene  of  one  snake-venom  is  also  efficient 
against  other  forms;  that  prepared  from  the  rattlesnake  protecting 
against  the  cobra,  and  vice  versa,  as  shown  by  McFarland.  Anti- 
venene is  a  perfect  antidote,  provided  it  can  be  injected  before 
serious  injury  has  been  done  to  the  central  nervous  system.  As,  in 
biting,  the  hollow  fang  of  the  serpent  sometimes  penetrates  a  blood- 
vessel so  that  the  venom  is  thrown  directly  into  the  circulating 
blood,  death  may  occur  within  a  few  minutes;  but,  as  a  rule,  even 
after  the  most  poisonous  snake  bites  recovery  usually  follows  when 
antivenene  is  used  within  half  an  hour.  Venoms  are  not  injurious 
when  swallowed  unless  they  come  in  contact  with  broken  mucous 
membranes.     They  are  usually  destroyed  by  high  temperatures. 


THE  DIFFUSION  OF    DISEASE   THROUGH  AIR, 
WATER,  AND  SOIL 

Air — The  Transmission  of  Bacteria  by  l.i<iuid  Particles  in  the  Air; 
Dust.  Water — Drinking:  Bathing:  Washing  of  Clolket;  Introduction 
oj  Conlaminatfd  Water  -milhin  Ike  Tissues.  Soil — Ground  Air;  iSround 
Water;  Bacterial  ContaiKinalion  of  Soil;  Burial. 

From  th«  wwpoint  of  preventive  medicine,  the  methods  by 
which  the  exciting  causes  of  disease  arc  transmitted  arc  of  pri- 
mary importance.  Necessarily  it  is  in  regard  to  recognized  infec- 
tions that  our  knowledge  is  the  largest.  The  »gents  of  infection 
may  be  curried  from  phce  to  place  and  from  person  to  person  by 
the  air,  by  water,  through  ihc  soil,  by  food,  by  animals,  by  ob- 
jects of  all  kinds,  and  in  the  present  state  of  knowledge  some  such 
methods  of  transmission  seem  to  be  unavoidable  incidents  of  civ- 
ilization and  of  extended  human  intercourse.  Nevertheless  many 
of  them  arc  entirely  preventable,  even  now,  and  others  may  be  re- 
duced to  a  minimum  until  increasing  knowledge  shall  permit  us 
either  to  obviate  them  or  by  immunization  and  other  means  dis- 
cussed elsewhere  in  this  work  to  protect  ourselves  against  their  ill 
consequences. 

AIR 

The  early  theories  as  to  the  method  of  disease  transmission  assumed 
the  presence  in  the  air  of  a  vaponiiis  principle  or  miasm,  which  rose 
from  the  earth  or  water,  or  was  given  off  from  the  sick.  We  now  know 
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that  the  infectious  diseases  arc  Dot  coavc)'«d  by  gaseous  principles. 
With  the  proof  that  malaria  is  transmitted  by  mosquitos,  the  last  o( 
the  so-called  miasmatic  diseases  has  passed  out  of  the  noniencbture, 
and  it  nuy  defimti.-ly  tie  said  that  the  term  miasm  lias  only  an 
historic  place  in  scientific  literature.  The  theor>-  of  infectious 
diseases  attributing  their  origin  to  definite,  organized  particles, 
implies  tliat  the  air  must  contain  panicles  of  a  liqiud  mist  or  of 
dtst  in  order  to  transmit  these  diseases. 


The  Transmissioa  of  Bacteria  by  Liquid  Particles  in  the  Air 

Many  experiments  have  shown  that  bacteria  are  not>ordinarily 
giii'en  off  to  the  air  from  moist  surfaces.  In  exceptional  cases 
by  the  action  of  \nok-nt  winds,  distinct  particks  of  water  with  bacteria 
inclosed  nuy  be  picked  up  and  carried.  In  the  vaporization  of 
water,  although  the  aqueous  vapor  may  almost  immediately  con- 
dense after  entering  the  air.  the  dcfmite  interval  in  which  it  is  in  the 
form  of  a  gas  prevents  it  from  carrying  bacteria  from  the  liquid. 
When,  however,  in  fermenting  liquids  there  is  gaseous  evolution,  with 
rupture  of  bubbles  upon  the  siirfacf.  minute  particles  of  tlie  liquid 
may  be  thrown  into  the  air  by  the  rupture  of  tlicse  bubbles,  It  has 
been  assumed  that  in  this  way  sewer  air  may  be  contaminated  front 
sewage,  but  practically  it  b  improbable  that  titese  particles  remain 
in  the  sir  for  a  sufficient  length  of  time  to  be  sn  important  factor  in 
dttease  transmission.  I'heir  specific  gravity  causes  them  soon  to  fait 
again  to  the  ground  or  to  the  surface  of  the  liquid.  From  the  moist 
surface  of  the  respiratory  tract  of  man  and  animals  liquid  particles 
are  ejected  by  the  acts  of  coughing,  sneezing,  and  speaking.  The 
experiments  uf  f-liigge  and  others  have  shown  that  these  particles 
remain  suspended  in  the  air  for  a  distance  of  several  meters  (20  feet), 
and  tlwn  rapidly  subside  by  gravitation.  As  would  be  expected, 
greater  numlH-rs  of  watery  particles  are  thrown  off  from  those  speak- 
ing the  guttural  tongues,  and  in  coughing,  white  in  ordinar>',  quiet 
rcspinitton  no  t>actcria  seem  to  leave  the  mucous  surfaces.  Infec- 
tion may  thus  be  carried  by  particles  of  Uquid,  the  air  simply  serv- 
ing as  the  medium  through  which  they  are  propelled.  Tlie  number 
of  diseases  in  wliich  infection  occurs  in  this  manner  is  not  great,  the 
tubercle  bacillus  being  one  of  the  most  important  organisms  thus 
transmitted.  Diphtheria  ha*  repeatedly  been  conveyed  to  ph\-si- 
dans  and  nurses,  by  tlie  patients  coughing  in  their  faces  dtuing  the 
examination  of  the  throat.  As  the  cause  of  tcarUt  fever  ts  known  to 
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be  present  ia  the  saliva,  this  may  ntsn  l>r  transmit t if)  in  a  siinilnr 
manner,  as  may  Ix  the  case  with  pneiunoDia,  influenza,  measles, 
ftnil  plague.  There  is  little  reason  to  behcvc  that  such  diseases  as 
cholera,  typhoid  fever,  or  yellow  fever  are  diffiis*-d  in  this  way .  and 
it  is  obvious  tluit  for  the  oecunencc  of  this  fonn  of  infection  the 
exposf^'d  person  must  be  in  close  proximily  lo  the  one  aflfertcd. 

This  method  of  transmission  is  to  be  avoided,  first,  by  care  upon 
the  part  of  the  patient,  who  should  place  a  handkerchief  over  the 
mouth  during  the  act  of  coughing,  and,  second,  by  care  upon  (he  part 
of  those  cngaRed  in  the  examination  of  the  lliroals  of  patients  suffer- 
ing from  diplithcriii  or  scarlet  fever,  who  sliouUI  iisc  a  glnss  sciren  or 
other  protective  device.  As  the  sali\'a  of  most  individuals  contains 
pathogenic  organisms,  the  present  tendency  of  surgeons  to  avoid 
talking  ovi-r  the  operative  field,  and  lo  we^ir  pieces  of  gauze  or  other 
material  over  the  lower  portion  of  llic  face,  has  a  sound  basis.  Ilic 
important  matter  is  to  know  how  hmg  disease  organisms  may  remain 
infective  after  having  been  thrown  into  the  air.  It  is  probable 
that  tubercle  bacilli,  especially  when  inclosed  in  panicles  of  sputum, 
may  retain  their  vindence  for  montlis,  as  lias  been  den loiist ruled 
experimentally  by  the  infection  of  guinea-pigs  with  dust  from  rooms 
previously  usi-d  by  Cftnsiimplives,  llie  pyogenic  ccx-ci  resist  dr\ing 
for  a  considerable  time,  and  yet  the  fact  that  wound  infection  from 
the  air  by  thrsc  organisms  x-cry  rarely  occurs  shows  that  they  must 
rapidly  fall  to  the  ground.  The  colon  Imcillns.  and  the  organisms 
of  typhoid  fever  and  cholera,  quickly  die  upon  dr>-ing,  and  there- 
fore require  no  spi-eial  precautions  to  prevent  their  transmission 
through  the  air.  Inoculation  with  the  bacillus  of  typhoid  fever  from 
flyingliquid  iJiirticles  lias  apparently  occurred  in  the  wfishing  of  clothe* 
and  in  the  performance  of  autopsies.  Dust  particles  floating  in  the 
air  contain  many  micro-organisms,  but  these  consist  almost  entire-Iy 
of  molds,  jt-asls.  and  sapropliylic  cocci.  It  is  oidy  when  there  is  quite 
a  violent  commotion  of  the  air  that  pathogenic  organisms  seem  to  be 
carried  in  the  dust,  and  then  the  fact  that  nuiny  organisms  die  upon 
thorough  drying  reduces  the  li:ibilit>'  of  infection  from  such  sources. 
The  street  dust  of  cities,  laden  as  it  often  is  with  cxcrementitious 
piirtieles  from  man  and  the  lower  animals,  and  carried  by  the 
wind  into  the  eyes  and  upper  respiratory  passages  of  persons 
exposed,  is  probably  the  origin  of  many  of  the  milder  catarrhal 
affections  prevalent  in  the  spring  and  fall,  and  may  also  be  the 
origin  of  tuberculosis  or  other  grave  infection. 
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The  importance  of  sunlight,  and  of  fresh  oxygen,  as  provided 
by  thorough  ventilation,  in  restoring  the  purity  of  air  and  reducing 
the  danger  of  atmospheric  infection  is  constantly  to  be  borne  in 
mind.  Disproportionately  tall  buildings,  by  excluding  the  sun  from 
city  streets,  menace  public  health. 

WATER 
Disease  may  be  transmitted  by  water  (i)  used  as  a  beverage;  (2) 
used  for  purposes  of  ablution  or  in  cleansing  clothes  and  utensils; 
(3)  introduced  within  the  tissues  through  wounds  or  by  the  punc- 
tures of  hollow  instruments. 

I.  The  Contamination  of  Drinking-water 

The  chief  infections  believed  to  be  transmitted  by  drinking-water 
are  typhoid  fever  and  cholera.  The  organisms  of  both  these 
diseases  have  been  demonstrated  in  waters  used  for  drinking,  and 
their  relationship  to  epidemics  clearly  proved.  It  is  nevertheless 
probable  that  the  importance  of  water  as  a  means  of  transmission 
has  been  overrated  in  both  instances;  for  the  organisms  are  de- 
stroyed in  time  by  nattual  factors  constantly  at  work  in  most 
waters.  These  factors  are;  first,  the  small  amount  of  organic 
matter  present  as  food  for  the  bacteria;  second,  the  action  of  sun- 
light; and,  third,  the  antagonistic  effect  of  many  harmless  micro- 
organisms indigenous  in  most  waters.  There  is  little  reason  to  be- 
lieve that  pathogenic  organisms  have  multiplied  to  any  degree  after 
gaining  entrance  to  most  of  the  potable  waters  in  which  they  have 
been  found,  but  it  is  possible  that  the  water  may  be  consumed 
at  such  an  early  period  after  its  contamination  that  the  infectious 
agents  have  not  yet  been  killed.  They  may  be  carried  by  water 
through  the  earth  for  a  considerable  distance,  although  the  natural 
filtering  properties  of  soil  tend  to  reduce  the  number  of  bacteria  so 
carried.  As  is  well  known,  the  deposition  of  fecal  matter  in  close 
proximity  to  sources  of  water-supply  may  be  the  source  of  infection. 
This  was  strikingly  shown  by  the  typhoid  epidemic  at  Plymouth, 
Pa.,  in  1885.  Drinking-water  may  also  be  contaminated  from  urine 
alone.  Thus,  Kubler  and  Neufeld  isolated  typhoid  organisms  from 
a  well  of  water  which  had  caused  a  small  outbreak  of  typhoid  fever, 
and  near  which  the  urine  of  a  typhoid  patient  had  been  emptied. 
The  absence  of  colon  bacilli  indicated  that  the  contamination  was 
□ot  of  fecal  origin. 
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3.  The  Transmi&tion  of  Disease  by  Water  Used  for  Bathing 
and  for  Washing  Clothes  and  Utensils 
In  bathing,  water  is  not  only  swalluwed,  but  it  also  enters  tlie 
vurioia  opetiiiigs  r>f  the  body.  As  public  baths  arc  often  frequented 
by  largi-  numbers  of  people  sufTcring  fmm  various  dbeases,  infection 
is  quite  pussible.  especially  if  the  water  be  not  frequently  clianged. 
Titc  affections  most  commonty  transmitted  seem  to  be  various 
Lfdnns  of  Rcule  iIlil-tlnmali<>n^  of  nuiivms  meiiibntnes.  as  conjunc* 
rtivilis,  rhinitis,  pharyngitis,  and  laryngitis.  Tliere  is  little  posi- 
tive i-videnee  that  vcnen-at  disease  may  be  conveyed  in  this  manner. 
Im[>iire  water  UM'd  fur  the  purposi.'  i>(  baihinK  miiy  also  bring  in 
contact  with  the  skin  micro-organisms  which  penetrate  it  and  thus 
find  their  way  into  the  blood  and  deeper  tissues.  While  thisoccttr' 
rcnce  may  be  rare,  its  reahty  seems  to  have  been  proved  by  the  ex- 
perience of  A.  [,ooss.  at  Cairo,  wliu  obseT%ed  ttmt  when  he  allownl 
rater  containing  the  embryos  of  ITacinaria  duodenalis  to  fall 
'upim  the  skin  of  his  hands,  an  itching  sensation  occurred  at  the 
point  of  contact,  and  as  a  result  of  this  accident  he  became  in- 
fected with  parasites  whose  eggs  he  subsequently  discovered  in 
his  stool.i.  He  was  able  later  to  make  an  actual  demonstration 
of  the  penetration  of  the  skin  of  the  cadaver  by  the  lar\-ic  of  tlicsc 
parasites,  and  does  not  hesitate  to  conclude  that  this  is  the  usual 
method  by  which  they  enter  the  human  body.  Washerwomen 
arv  exposed  to  various  infections  in  the  process  of  nibbing  itic 
clothes,  when  foamy  particles  are  thro^vn  into  the  air,  and  freqttenlty 
aliglil  on  the  face,  in  the  nostrils,  or  in  the  mouth.  In  these  cases,  if 
the  infectious  organism  has  sulhcicnt  virulence,  and  has  not  been 
destroyed  by  the  action  of  the  heat  of  the  wiittT  or  by  its  contained 
soap,  infection  may  occur.  Occasionally  infections  of  diphtheria, 
scarlet  ferer,  iinti  typhoid  fever  sct-m  to  have  occurred  in  this  way. 
Infected  water  is  frequently  used  to  wash  utensils,  and  in  this 
way  milk,  vegetables  that  arc  to  be  eaten  raw,  and  other  foods  may 
be  contaminated.  In  the  case  of  milk  this  is  csjx-cially  important,  as 
it  offers  an  exct-Ih-nt  culture -medium  for  many  pathogenic  organisms. 
Infection  is  probably  due  to  contamination  occurring  in  tliis  way 
nnicli  more  frequently  than  to  any  inherent  infectiousness  of  Ilie 
milk  itself. 


3.  Infection  through  Water  Introduced  within  the  Tissues 
Most  water-supplies  carT>'  few  virulent  pyogenic  organisms,  and 
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thus  operative  iiifccUons  arc  chiefly  due  to  lo/vctL-d  utensils,  hands, 
dressings,  or  suture  tnalrrials.  In  mntiy  cities,  iillliouKli  llie  number 
of  siij  I ru phytic  organisms  in  the  water  is  quite  large,  it  has  been  found 
safe  to  use  the  general  water-supply  for  operaii\'e  purpoM-*  without 
steriltziiiinn;  bill  as  there  seems  ulu-uys  to  be  a  possibility  of  infec- 
tion occurring  through  this  medium,  few  surgeons  an  willing  lo  take 
the  risk  of  using  unsteriliied  water.  Mud<ty  water  may  contain  cer- 
tain of  the  \indent  organisms  found  in  earth,  such  as  ihc  tetanus 
bacillus  and  the  liiidllus  nf  malignant  edema,  and  Hirst  tins  re- 
ported cases  of  puerperal  tetanus  in  which  infection  seemed  to  result 
from  inlrauiennc  douches  of  such  water,  to  which  creolin,  an  unre- 
liable germicide,  had  been  added. 


SOIL 

Infection  from  soil  has  been  attributed  (i)  to  gaseous  or  miasmic 
emanations,  d)  to  the  ground  or  soil  air,  (,;)  to  the-  ground  water, 
and  (4)  to  matertes  morbi  contained  within  tlic  soil  itself. 

Ground  Air 

Ground  air.  or  the  gU  Contained  within  the  interslJces  of  the  soil, 
is  usually  richer  in  carbon  dioxid  than  ordinary  air.  and  may  also 
contain  ammonia,  ammonium  sulphid,  hydntgen  sulphid,  and  other 
gases  derived  froni  the  decomposition  of  animal  or  vegetable  sut 
stances.  Its  humidity  is  usually  high.  That  gaseous  emanation^'' 
from  soil  contain  infectious  principles  is  an  ancient  supposition  ttmt 
has  not  been  confirmed  by  exact  investigations.  Although  the  ascent 
into  houses  of  grnuntl  air  with  its  excessive  humidity.  sm;il!  |)eret-iU- 
age  of  oxygen,  and  excess  of  gases  arising  from  organic  docomposj- 
tion.  may  be  undesirable  ami  may  n-ndcr  them  dump  and  unwtiok-- 
some,  it  cannot  be  credited  with  directly  producing  specific  diseases. 
Care  should  be  taken  that  the  ground  air  of  dwellings  is  not  contam- 
ited  from  leaky  drains  or  cess- pools,  or  from  decomposing  organized 
itler  present  in  many  made  soils  :  not  because  these  contamina- 
tions directly  produce  disease,  but  because  such  unwholesome  sur- 
roundings tend  to  depress  the  normal  immunity  of  the  body  and  (o 
favor  bacterial  invasion. 

Ground  Water 

Soils  var>'  in  their  capacity  for  absorbing  and  retaining  moisture; 
humus  having  marked  retaining  power,  and  chalk  and  loose  sand 
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having  much  less.  Much  depends,  however,  upon  tlte  permeabtl- 
ily  of  iht  subsoil,  the  declivity,  and  the  protection  afforded  by  surface 
vi^tution.  Not  only  is  thi-  soil  kept  moist  thmugli  rains,  but  by 
capillary  attraction  water  is  constantly  rising  from  subterranean 
sources.  The  snbsuil  water  is  subject  to  nwivements  that  occur  at 
different  depths  in  various  soib.  varyinj;  from  tivo  feet  to  several 
hundrtrd  feet  from  the  surface.  l*ettcnkofcr  and  his  pupils  have 
aRiniK-d  the  close  reLitioti-iIiip  of  soil  wiiler  with  such  diseases  as 
cholera  and  typhoid  fever,  but  the  opinion  that  there  is  a  constant 
and  direct  relation  between  t)>e  condition  of  the  soil  and  the  occur- 
rence of  epidemics  is  €)bviously  erroneous.  The  danger  from  soil 
water  is  chiefly  its  ability  to  transmit  putlmgenic  bacteria  to  soils  and 
sources  of  water-supply.  The  soil,  however,  acts  as  a  bacterial  filler, 
greatly  reducing  the  numlxr  of  bacteria  thai  pass  through  it  for  long 
distances,  so  that  the  possibihiies  for  a  uidi-  ilissciniiiatinn  of  disease 
by  ground  water  are  too  slight  to  be  considered.  Through  short 
distances,  as  a  few  feet,  or  possibly  a  few  yanis  of  spnce.  t>acten'al 
ci>nveyatKe  may  occur,  and  Dempster  has  shown  that  cholera  spi- 
tiUa  may  bccarried  through  two  and  a  half  feet  of  porous  soil  by  cur- 
rents of  water.  Fortunately,  most  pathogenic  bacteria  are  unable  to 
live  for  long  periods  of  time  in  soil.  An  indirect  relation  between 
sml  water  and  certain  diseases  does,  however,  occur.  Malaria  is  as- 
sociated with  marshy  soils,  becauw  tht-y  are  sniuible  for  (he  pmpu^. 
tion  of  mosquitos.  Chronic  rheumatism  is  known  to  be  favored  by 
dampness  of  the  soil,  probably  mert.-1y  because  dampness  makes  the  at ' 
mospherc  cold  ;  although  the  probability  of  infectious  agents  being 
dcuionslrated  for  the  so-called  rheumatic  afTcctions  must  not  be 
(ivi-rUxiked.  A  few  diseases  like  goiter,  calculus,  and  myxedema 
have  been  attributed  to  certain  mineral  constituents  entering  drink- 
ing-water from  the  soil:  but  Ihc  relationship  is  too  inconstant  and 
variabk  to  warrant  the  conclusion.  Haviland,  especially,  has  studied 
tliegeographicdistributionof  cancer,  and  believes  the  alTection  to  be 
much  less  frequent  in  ele\'atcd  places  and  districts  of  limestone  for- 
mation, nnd  most  frequent  in  floody.  low-lying,  clayey  areas.  Assum- 
ing that  carcinoma  is  due  to  a  parasite,  he  suggests  that  the  mobt 
soils,  especially  of  alluvial  earth,  favor  the  development  of  micro- 
organisms. Cancer,  however,  is  known  to  prevail  upon  elevated 
and  dr>-  lands;  an<l  when  I)'.\rcy  Powers  sowed  land,  apparently 
complying  with  the  requirements  of  Haviland.  with  bits  of  carci- 
nomatous tissue,  the  results  were  negative  in  the  exposed  animals. 


Epidemics  of  diftrrhe*  hitvr  been  attribu(c«l  to  the  moisture,  Iieat. 
or  undeaiiliDcssofsoils.  Ballancsaystbat  exclusive  wetness  or  com- 
plete dn-ness  are  unfavorable  to  the  prevalence  of  diarrbca.  Tlic 
devektpment  of  pulmonary  ptithi^s  sceins  to  be  favored  by  low- 
lyinj;,  damp  soils,  which  are  found  also  to  predispose  to  colds  and 
catanfas  of  the  respiratory  tract. 

Bacterial  Contamination  of  Soil 

In  portions  nf  ttie  Niw  Hebrides  the  soil  Is  so  rich  in  the  bacilli  nf 
tetanus  and  malignant  edema  that  the  natives  employ  it  as  an  arrow 
poison.  Garden  earth  is  known  to  contain  these  nrsantsms  fre- 
quently, not  however,  in  lar^  numbers,  as  a  rule,  nor  do  the  organ- 
isms appear  to  undergo  any  considerable  multiplication  in  tbe  soil. 
When  portions  of  siicli  infrctt-d  soil  t-ntt-r  dei-p  or  ptmOured  wounds, 
wlu-re  the  bacteria  may  multiply  without  the  inhibition  of  free  oxy- 
gen, tetanus  results.  Nearly  all  other  pathogenic  organisms  rapidly 
die  in  ordinary  soil,  especially  if  it  t>e  dry.  In  damp  soils  the  organ- 
isms of  cholera,  typhoid  fever,  and  plague  may  live  a  number  of 
w«-k».  In  the  dnmp  dirt  floor*  of  Chinese  and  Japanese  dweUings 
that  arc  protected  from  the  action  of  llic  sunlight,  the  bacilli  of 
pliigiie  have  been  found  months  after  the  disease  has  occurred  in  the 
house.  Rats  and  other  vertnin  may  acquire  infection  from  such  con- 
taminated soil  and  may  then  transmit  the  disease  to  the  human 
family. 

Tnfeclion  from  the  Buried  Animal  Body 

Pasteur  belie vtd  iliat  earth worini  conveyed  the  bacillus  of  anthrax 
from  the  btirie<l  animal  body  to  the  surface  and  led  to  the  infection  of 
grazinf"  cattle,  but  later  cxiieriinents  tend  to  disprnve  this  suppo^tion. 

Although  the  chemical  study  of  the  water  yielded  by  wells  and 
springs  in  the  neighborhood  of  cemeteries  has  show^n  ibnt  such  water 
tnaycontain  abundant  dead  organic  material  in  solution,  bactcriologic 
investigations  have  fuik-d  to  bring  forward  conclusive  evidence  that 
pathogenic  organisms  arc  transmitted  from  buried  bodies,  through 
the  ground  waler.  to  distant  sources  of  water-supply.  Uxperiraints 
in  this  respect  have  been  conducted  by  Klein,  Petri.  Yokote,  and 
others.  Klein  found  thai  disintegration  of  the  animal  body  after 
burial  is  chiefly  brouRlit  about  by  an  anaerobic  bacterium  that  he 
t*'nus  Bacillus  cadaveris  saprogenes.  The  pathogenic  bacteria 
Mem  to  play  but  a  small  jiart  in  tbe  dissolution  process.     Ivxperi- 
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menting  with  the  bodies  of  guinea-pigs  infected  by  various  patho- 
genic organisms,  it  was  found  that  none  of  the  latter  were  capable  of 
maintaining  vitality  for  more  than  a  very  few  weeks  after  burial. 
The  soil  adjacent  to  the  buried  body  did  not  seem  to  be  infected, 
whether  the  body  was  incased  in  a  coffin,  or  wrapped  in  a  piece  of 
fabric,  or  buried  directly  in  the  earth  or  in  sand.  In  the  latter  case  it 
is  inferred  that  the  vitality  and  infectiousness  of  pathogenic  organ- 
isms contained  in  the  viscera  disappear  long  before  the  outer  skin  has 
become  permeable  to  them.  While  the  putrefactive  organisms  may 
prove  a  powerful  and  perhaps  sufficient  barrier  to  an  outward  pas- 
sage, the  exact  manner  in  which  the  saprophyte  repels  pathogenic 
organisms  has  not  tjeen  shown. 

Yokote  placed  mice  dead  of  plague  in  wooden  boxes  and  buried 
them  in  garden  soil  that  was  kept  from  drj-ing.  The  longest  time 
that  elapsed  between  the  burial  and  the  demonstration  of  the  still 
virulent  organism  was  thirty  days,  and  this  period  was  considerably 
reduced  under  higher  temperatures  and  more  active  decomposition. 
In  the  soil  in  the  immediate  vicinity  of  the  boxes  plague  organisms 
were  not  found. 

Koch  has  shown  that  the  bacillus  of  anthrax  and  other  pathogenic 
bacteria  can  be  grown  in  sterilized,  but  not  in  unsteriltzed  soil.  Wil- 
son has  examined  grave)'ard  soils  and  bits  of  old  coffins,  without  find- 
ing any  pathogenic  organisms.  The  rapidity  of  the  destructive 
action  of  soil  upon  bacteria  varies  decidedly,  that  of  peat  being 
especially  rapid,  and  is  to  be  attributed  to  the  character  and  number 
of  the  contained  saprophytic  micro-organisms. 

There  is,  therefore,  no  bacteriologic  evidence  that  properly  placed 
and  conducted  cemeteries  arc  a  menace  to  the  adjacent  neighborhood. 
It  is  conceivable,  however,  that  infection  might  follow  interment 
with  access  to  subterranean  streams. 
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Central  Considerations.  Rdlt  of  Protozoa.  Motluica.  Arlhropada. 
insccta — tu  Mechanical  Conwycrs;  as  iHoculaSors  of  Disease;  as 
Intermediate  or  Definitive  Hosts  of  Pathogenic  Organisms.  The 
Rdk  of  Ike  Hitler  AnimaU. 

The  dc\t:Iopnient .  reprndtidion  and  dissemination  of  many  of  the 
palhogctiic  organisms  depends  ciiicfly  upon  certain  animals,  in  or 
on  whose  txjdics  tliey  undergo,  stages  of  evolution,  aiultlply,  or  are 
merely  canitd  from  place  to  place.  Nearly  any  type  of  nnimul, 
from  the  lowly  organized  uinel>a  to  the  highly  specialized  man,  may 
be  an  active  factor  in  the  spread  of  disease. 

The  animal  concerned  may  he  (i)  he.illhy  ami  act  simply  as  a  con- 
veyer of  the  matcrics  morbi ;  (2)  it  may  siilTcr  from  a  disease  similar 
to  that  which  it  spreads,  or  (3)  from  a  different  disease,  the  result  of  a 
different  stage  in  the  life-history  of  tlic  same  parasite,  llius.  the 
midnife  whose  hands  transmit  infectious  organtsm-s  l«j  n  parttirit-nt 
womb,  and  the  Hy  that  conveys  tlie  bacteria  of  cliolcra  or  typhoid 
fever  to  food,  may  themselves  be  healthy;  the  man  that  iiifi-cts  his 
fellow  wilh  smallpox  nr  the  liorse  that  infects  its  groom  with  glanders 
may  suffer  respectively  from  variola  and  glanders;  while  the  man  with 
tapeworm  whose  dejections  induce  cysticcrcus  disease  in  the  hog, 
and  the  mosquito — diseased  by  the  presence  of  blasts — whose  bile 
infects  a  man  with  malaria,  are  bctth  affected  with  morbid  conditions 
quite  different  from  those  that  they  transmit,  although  the  cysticcr- 
cus found  in  the  organs  of  the  hog  is  hut  the  embryonic  form  of  tlic 
tapeworm  present  in  the  human  intestine,  and  the  blasts  of  the 
inoaqutto  represent  but  a.  further  stage  in  the  life-cycle  of  the 
malarial  parasite  found  in  the  blood  of  the  man  infected. 

The  animal  in  which  the  parasite  acquires  its  highest  development 
is  termed  the  definitive  host;  llie  aTiimul  in  which  it  undergoes  the 
lower  stages  of  development  is  the  iotennediate  host.    For  certain 
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parasites,  man  acts  as  the  definitive  host;  for  others,  as  the  inter- 
mediate host.  For  example,  the  aduit  forms  of  the  beef,  pork,  and 
fish  tapeworms  are  found  in  man;  the  adult  form  of  the  dog  tape- 
worm in  the  dog;  the  adult  form  of  the  malarial  parasite  in  the 
mosquito.  Rarely,  as  in  the  case  of  the  pork  tapeworm,  man  may 
harbor  either  the  adult  or  the  embryo  parasite. 

At  times  several  animals  play  a  part  in  disseminating  disease,  or  an 
animal  may  spread  an  infection  through  its  progeny.  A  rat  may  be 
infected  by  bubonic  plague  from  contaminated  soil;  the  fleas  upon 
the  cat  that  kills  the  rat  may  acquire  the  parasite  with  the  blood  of 
the  rodent  and  may  then  carry  the  infection  to  the  human  family. 
The  parasite  of  Texas  cattle  fever  is  taken  from  cattle  by  ticks, 
which  transmit  it  to  their  progeny,  that  in  turn  inoculate  healthy 
cattle. 

Animals  may  transmit  disease  to  man  by  simple  contact,  by  pol- 
luting food,  water,  or  air,  or  by  inoculation  through  the  bites, 
punctures,  or  scratches  that  they  produce.  These  methods  will  be 
considered  in  detail  as  the  various  classes  of  animals  are  discussed. 
The  use  of  animals  as  food  likewise  involves  dangers  both  from  dis- 
ease of  the  food  animal  and  from  contaminations  of  various  kinds, 
as  discussed  elsewhere. 

PROTOZOA 

Of  the  lowest  form  of  animal  life,  the  protozoa,  but  little  is  known 
as  to  their  relation  to  the  transmission  of  parasitic  micro-organisms. 
It  is  known,  however,  that  amebae  frequently  take  bacteria  into 
their  protoplasm,  and  it  is  not  improbable  that  future  investigations 
will  demonstrate  that  protozoa  play  an  important  r61e  in  the  life- 
history  and  dissemination  of  certain  parasites. 


MOLLUSCA 

There  is  strong  evidence  that  contaminated  oysters  have  been  re- 
sponsible for  epidemics  of  typhoid  fever  in  a  number  of  instances. 
Oysters  have  also  been  thought  to  transmit  Asiatic  cholera.  In 
every  investigated  case  the  oysters  were  exposed  to  sewage.  This 
form  of  transmission,  of  course,  pertains  to  the  subject  of  food 
contamination  and  is  considered  here  for  convenience. 

Chantemesse  has  shown  that  oysters  exposed  for  twenty-four  hours 
in  salt  water  contaminated  with  typhoid  dejections  or  cultures,  and 
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kept  unopcm-il  for  a  day  after  removal,  will  still  yield  the  orgjmisms  of 
the  diM-iisc.  Boyce  believes  that  typhoid  bACJlU  do  nut  occtir  in 
the  tissui'S  of  (III-  oyster,  and  that  they  disappear  in  from  one  to  si-\t-n 
days  after  being  placed  in  pure  seawater,  I-'oote.  however,  says 
tlutt  Uicy  multiply  in  the  tissues  duriiiK  the  first  two  weeks,  and 

i     although  they  then  diminish,  nmy  still  be  found  after  thirty  days. 

I  The  cholera  organism  was  found  by  Klein  in  oysters  four  days  after 
their  removal  from  water  previously  contaminated:  although  Dv 
Giaxa  found  that  this  nrsantsm  wa^  destir)yed  in  from  four  to  thirty- 
six  hours.  The  biicilhisiif  anthrax,  Staphylococcus  aureus,  Pro- 
teus vulgaris,  pneumococcus,  and  other  pathogenic  organisms 
have  been  found  active  in  oysters  after  several  weeks'  exposure  to 
sea-water. 

As  oysters  arc  usually  contaminated  by  polluted  water,  the 
locatioa  of  oyster-beds  is  of  extreme  importance.  The  self- 
purlRcation  of  rivers  may  be  conwdcrably  modified  by  the  influ- 
ence of  the  seu  into  which  they  flow.  According  to  Mosny,  beds 
situated  at  the  mouths  of  rivers  emptying  into  seas  in  which  tides 
are  either  absent  or  insignificant  may  lie  considered  as  free  from 
pos-iible  contamination  only  when  so  far  renioveil  fnim  sources 
of  contamination  that  currents  cannot  carr)'  it  to  them.  This 
distance  varies  with  the  UkaI  currents,  prevailing  winds,  and 
other  forces,  and  must  be  determined  in  each  case.  Where 
beds  are  situated  nt  river  mouths  under  tidal  influence,  sewers 
should  not  empty  into  the  river  except  during  the  first  half  of  eWi 
tide,  as  it  is  importnnt  that  the  sewage  shall  be  carried  out  to  sea  be- 
fore the  flood  tide  shall  have  an  opportunity  to  bring  it  back  aguin. 
Morcovxr,  the  beds  should  Ix*  laid  out  abovx  the  level  of  low  water, 
that  they  may  remain  uncovered  during  the  latter  half  of  ebb  and 
first  half  of  flood.  When  the  beds  arc  not  situated  in  the  channel  of 
the  river,  but  near  its  banks,  it  should  be  required  of  the  proprietor 
tliat  he  shall  not  allow  the  river  water  to  enter  them  except  at  high 
tides,  or  during  those  hours  of  ebb  tide  when  the  sewage  thrnxvn  into 
the  river  is  below  the  entrance  of  the  conduits  by  which  water  is  con- 
veyed to  the  bods.  These  general  ndes  must  be  modified  by  the 
local  conditions  in  each  case,  and  if  the  source  of  pollution  cannot  be 
suppressed,  the  beds  must  Ije  removed. 
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ARTHROPODA  (INSECTA) 

Of  the  arthropods,  the  insects  are  the  most  important  dissemina- 
tors of  disease. 


The  R6le  of  Insects  in  the  Transmission  of  Infectious 

Diseases 

The  idea  that  various  insects  may  transmit  disease  has  been  sug- 
gested frequently  in  the  past.  Italians  have  long  considered  malaria 
as  due  to  mosquitos,  while  certain  savage  tribes  in  Africa  retire  to  the 
mountain  heights  at  night,  or  protect  themselves  from  gnats  by 
smudges  or  by  anointing  themselves  with  certain  oils,  in  order  to  ward 
off  the  fevers  they  believe  to  be  conveyed  through  the  agency  of  these 
pests.  Many  years  ago  attention  was  also  called  to  the  possibility 
of  excluding  the  'miasm'  of  malaria  from  houses  by  screening  the 
entering  air.  Sydenham  says  that  when  insects,  especially  house- 
flies,  swarm  in  summer,  there  will  probably  be  an  unhcalthful  autumn, 
Montfils,  in  1877,  wrote  that  anthrax  might  result  from  fly  bites. 
Many  similar  observations  have  been  made  by  others,  but  it  is  only 
within  very  recent  years  that  indisputable  proof  has  been  collected  of 
the  activity  of  insects  in  the  diffusion  of  disease  among  animals  and 
men.  The  paper  by  Nuttall*  which  appeared  in  1899  was  the  first 
to  review  the  subject  thoroughly,  and  nmst  serve  as  the  basis  of  all 
future  studies.  Its  facts  have  been  drawn  upon  freely  in  the  prepa- 
ration of  this  chapter. 

Insects  may  act  as  (i)  mechanical  conveyers  of  disease,  the 
micro-organisms  being  carried  upon  or  within  their  bodies.  Certain 
biting  insects  may  not  only  transmit  the  cause  of  a  disease  from 
place  to  place,  but  may,  in  their  puncture  of  the  skin,  (2)  inoculate 
it.  Again,  insects  may  constitute  (3)  intermediate  or  definitive 
hosts  of  pathogenic  organisms,  the  parasite  undergoing  a  certain 
cycle  of  development  within  their  bodies,  after  which  it  may  enter 
the  human  host,  usually  by  direct  inoculation  during  a  bite  or  sting. 
These  three  means  of  disease  transmission  have  been  positively 
demonstrated  by  clinical  and  laboratory  experimentation,  for  at 
least  a  number  of  diseases.  Insects  probably  have  an  important  rfile 
in  the  transmission  of  other  diseases,  as  yet  little  understood. 


"  Johns  Uo|)kiiis  Iluspilal  Reporls"  fur  1S99. 
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Insects  IS  Carriers  of  loiection 

Many  experiments  bave  sliown  that  flies,  ilcis,  roaclics,  bedbugs, 
and  other  inK-cts  in  walking  over  infccti-d  surfaces  pick  itp  bacti-iia 
upon  thi-ir  fut-t.  legs,  vrin^,  budiL%  and  oiIht  parts,  and  tliat  (hvy 
may  transmit  these  organisms  for  considerable  distances,  contamin- 
nting  di^lnnt  articles  with  which  they  come  in  contact.  With  certain 
micro-organisms  it  has  btcn  found  ibat  the  insect  may  still  transmit 
the  living  piintsite  after  a  period  of  several  days.  Not  only  may  the 
insect  earr>-  the  organism  upon  the  outside  of  its  body,  but  it  may 
ingest  Urge  niiinbets  of  bacleria,  or  of  the  smaller  animal  paraNites  or 
their  ova,  and  later  deposit  them  in  its  dejections  at  perhaps  a  %Try 
remote  plan-.  The  numbers  of  organisms  faund  in  the  dejections,  in 
certain  instances,  have  even  suggested  that  the  bacteria  undergo 
multiplication  in  the  insect's  l>udy.  but  this  has  not  been  prDved. 
Hore  often  it  seems  that  the  parasite  undergoes  degenerative  changes 
in  the  intestinal  caniil  of  ils  host,  so  that  if  it  be  not  deposited  with  the 
feces  within  a  few  hours,  or  at  most  a  few  days,  its  death  occurs.  This 
has  been  observed  especially  in  connection  with  the  anthrax  bacil- 
lus, but  it  probably  docs  not  liold  true  for  all  bacteria.  Instead  of 
being  discharged  from  the  body,  the  micro-organisms  may  tie  liber- 
ated upon  the  death  and  disintegration  <>f  ihe  insect. 

By  one  of  these  methods  of  transmission  the  para^tcs  arc  deposited 
upon  the  surface  or  within  the  orifiec-s  of  the  iMxItes  uf  men,  in  wounds, 
in  streams  or  other  sources  of  water-supply,  or  upon  food.  When 
deposited  in  certain  lifpiid  foods  that  are  exciUent  culture-media, 
and  especially  in  milk,  if  the  bacteria  multiply  and  arc  capable  of 
causing  infection  through  the  givstro-intestinal  tract,  extensive  epi- 
demics may  result.  Not  only  may  the  small  vegetable  micro-organ- 
isms thus  be  carried,  but  also  larger  particles,  including  certain 
animal  parasites  and  their  ova. 

Tsnia  cucimierina,  a  tapeworm  commonly  found  in  the  dog, 
hut  occasionally  in  man,  undergoes  a  larval  stage  in  lleas  and  dog-lice, 
and  these  insects,  when  swallowed  by  a  warm-blooded  animal,  have 
caused  taiH'Worm  infection.  Various  forms  of  tapewonn,  chiefly 
those  found  in  the  lower  animals,  have  been  shown  to  undergo 
an  intermi-diale  stage  in  beetles,  flies,  caterpillars,  butterllics,  and 
certain  worms,  as  well  as  in  certain  Crustacea.  It  has  also  been  shown 
that  common  flies  and  other  insects  may  ingest  the  eggs  of  various 
worms,  parasitic  lo  man,  and  may  deposit  them  later  in  their  dejecta, 
as  has  been  demonstniled  by  Orasst  in  the  case  of  tlic  pin-worm 
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(Oxyuris  vermicidaris),  the  pork  tapeworm  (Tania  solium),  and  the 
whip- worm  (Trichocepha!us  dispar),  and  by  Stiles  as  to  the  common 
round-worm  (Ascaris  lurabricoides). 

Allen  J.  Smith  has  recently  found  in  the  intestines  of  cockroaches 
an  ameba  closely  resembling  that  causing  tropical  dysentery.  The 
guinea-worm  (Dracunculus  medinensis)  appears  to  undergo  an  inter- 
mediate stage  of  development  in  the  fresh-water  flea  (C>-clops  quad- 
ricomis). 

Dew&vre  found  that  in  50  per  cent,  of  children  experimented  upon, 
impetigo  could  be  carried  from  the  affected  to  the  well  children  by 
the  simple  transference  of  lice  (pcdiculi).  Lice  in  one  instance  were 
taken  from  a  well  child  and  placed  upon  a  child  with  the  disease, 
and  after  twenty  minutes  were  replaced  upon  the  healthy  child,  who 
later  acquired  the  affection. 

Celli,  Nuttall,  and  others  have  shown  that  the  micro-organisms  of 
anthrax,  cholera,  typhoid  fever,  and  tuberculosis  may  l>e  carried 
by  flies,  fleas,  and  other  insects,  and  may  still  retain  their  virulence 
after  passing  through  the  insect's  intestine.  These  obser\'ations  have 
a  special  importance  in  connection  with  typhoid  fever  and  cholera. 

The  experiments  of  Simmond,  Nefileman,  and  Macrae  show  that 
flies  arc  able  to  infect  milk  with  the  spirillum  of  cholera,  for  at  least 
one- and -a -half  or  two  hours  after  they  have  been  in  contact  with 
contaminated  substances.  Macrae's  experiments  were  particularly 
interesting.  Exposing  boiled  milk  in  different  parts  of  the  jail  at 
Gaya,  India,  he  found  that  on  the  male  side  of  the  jait  the  milk  became 
infected  by  the  cholera  micro-organism,  while  similar  infection  was 
not  found  upon  the  female  side.  These  two  departments  of  the  jail 
were  separated  by  a  high  wall,  and  cases  of  cholera  existed  on  the 
male  side  only.  The  jail  swarmed  with  flics.  Buchanan  describes  a 
jail  epidemic  in  Burdwan,  India,  in  June,  1S96.  Outside  this  prison 
there  were  huts  where  cholera  prevailed.  At  a  certain  time  a  strong 
wind  blew  numbers  of  (lies  from  the  side  where  these  huts  lay  into  the 
prison  inclosurc,  where  they  settled  upon  the  food  of  a  part  of  the 
prisoners.  Only  those  persons  who  were  fed  at  the  jail  inclosures 
nearest  the  huts  became  infected. 

The  study  of  a  large  number  of  cases  of  typhoid  fever  in  the  Amer- 
ican camps  during  the  Spanish -American  War  indicates  that  flies, 
which  were  shown  to  be  constantly  flying  from  improperly  guarded 
latrines  to  the  mess  tents,  were  the  chief  cause  of  the  wide-spread 
infection. 


ij6       ui-:rtioDs  oi^  transmission  op  disbasb  by  animals 

Flics  causlil  in  rooms  inhabited  by  patients  siifTi-ring  vfilh  lubtr- 
calosis  haw  been  repeatedly  found  lo  contain  in  Ibcir  intestines  and 
excreta  tubercle  bacilli  of  sulTicietit  virulence  to  cause  llie  drath  of 
guinea  pigs. 

Flies  have  also  l>ecn  credited  with  tlie  dissc-minstion  of  leprosy, 
but  concerning  a  diseaiie  of  such  insidious  onset  the  proof  is  diUlaiti. 

Certitin  foniis  of  purulent  conjunctiritis— Egyptian  ophthal- 
mia and  '  Florida  sore-eye*— bear  evidence  of  bcinR  disseminated  by 
flics,  which  are  anriictcd  by  the  discluirgcs.  and  n1m-|i  may  readily 
cany  the  infectious  material  on  their  proboscidcs  and  legs,  and 
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deposit  it  in  healthy  eyc-i.  The  Hippelates  flies,  occurring  in 
enormous  numbers  in  the  southern  part  of  the  Unilerl  States,  are 
especiiiUy  prone  to  dart  into  wounds,  the  eyes,  the  nose,  and  other 
moist  parts  of  the  body,  and  probably  are  important  carriers  of 
contagion. 

Infection  of  wounds  may  occur  through  the  agency  of  flies  that 
fall  into  iht-solulioiisoraliKht  upon  the  instruments  used,  or  upon  the 
wound  itself.  AUhouRh  it  is  diflicult.  clinically,  to  demonstrate  in- 
feciion  by  this  menus.  llun.>  is  .-ihundant  experimental  evidence  to 
show  that  it  is  not  only  possible,  but  ofttinies  pnilwhlc.  Infectious 
organisms  deposited  upon  unbroken  surfaces  of  the  body  may  Eater 
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gain  entrance  through  abrasions  produced  by  scratching.  In  this 
way  infections  may  result  through  the  skin,  although  the  person  has 
not  been  bitten  by  an  insect. 

Howard  has  undertaken  a  comprehensive  work  to  determine  not 
only  the  importance  of  flies  as  disseminators  of  typhoid  fever,  but 
also  to  determine  precisely  the  species  of  flies  that  feed  or  oviposit 
upon  exposed  human  feces,  and  how  many  of  these  are  attracted  to 
human  habitations.  During  1899  and  1900,  23,087  flies  were  caught 
in  and  around  human  dweUings,  examined,  and  classitied.  Of  these, 
g8.8  per  cent,  were  the  common  Musca  dnmestica ;  others  of  impor- 
tance were  the  stable-fly  (Muscina  stabulans),  the  little  house-fly 
(Homalomyia  canicularis),  and  the  fruit-fly  (Drosophila  ampcl- 
ophila), — all  of  which  were  found  breeding  in  human  feces.  While 
the  common  house-fly  prefers  horse  manure  as  a  breeding- place, 
yet  in  army  camps  and  country  places  where  the  box  privy  nuisance 
is  still  tolerated,  they  will  breed  in  human  excrement  in  vast  num- 
bers, and  may  be  attracted  to  it  without  oviposition. 

The  Inoculation  of  Pathogenic  Organisms  Through  the  Bites  of 

Insects 

From  the  conclusive  evidence  that  flies  and  other  insects  when  feed- 
ing upon  infectious  material  may  take  into  their  proboscides  living 
parasites,  it  would  seem  possible  that  such  insects  as  biting  flies  (Sto- 
myxes,  Tabanus,  Hemotopota  Simulium),  fleas,  bedbugs,  chigoes, 
as  well  as  spiders  (arachnids)  and  centipedes  (myriapods),  could, 
under  suitable  conditions,  produce  infection.  As  yet  there  is  litlle 
indubitable  experimental  proof,  but  many  clinical  instances  have 
been  recorded  in  which  infection  seemed  to  originate  from  the  insect's 
bile.  Anthrax  has  repeatedly  been  attributed  to  the  bites  of  flics 
that  have  previously  feasted  on  the  discharges  or  carcasses  of  animals 
affected  with  splenic  fever.  Erjsipelatous,  phagedenic,  and  car- 
buncular  inflammations  have  also  been  ascribed  to  the  bites  of 
insects, 

Joly  says  that  it  is  a  common  belief  in  Guadeloupe  that  glanders 
is  transmitted  by  flies.  Most  of  the  facts  submitted  to  prove  infec- 
tion from  the  bites  of  insects  are  suggestive  rather  than  positive, 
and  although  the  proboscis  of  the  insect  may  teem  with  bacteria,  the 
current  during  the  blood-sucking  would  tend  to  carrj'  the  parasite 
away  from  the  body  of  the  victim.  Tlic  physiologic  mechanism  of 
the  insect's  bite,  however,  is  not  so  fully  understood  as  to  render  this 


cnnclusion  absolute.  Many  biliiif;  iiisfcts  discharge  saliva  into  the 
wound,  and  it  would  sovm  possible  that  this  might  wash  certain 
pansites  frmti  the  protxMtcis  into  the  puncture.  Nuttall,  in  i8gS, 
pcnnitted  bedbugs  to  bitL-  animals  dc-ad  or  dying  of  anthrax, 
plague,  chicken  cholera,  and  mouse  si-piici^inia,  and  then  traiufemd 
Ihem  to  healthy  animals  that  were  repeatedly  bitten,  but  in  no  in- 
stance became  infected.  Be<lliiigs  were  uImi  peniiitied  to  bite  mice 
thniugh  areas  of  sldn  on  which  the  spleen  from  the  body  of  a  mouse 
that  hud  died  of  anthnix  hnd  been  nibbcil,  yet  no  infection  fulloH-ed, 
Similar  negative  results  were  also  obtained  from  a  few  expprimcnls 
made  with  ikas.  In  view  of  these  experiments,  Nuttall  concludes 
llml  infection  ffx>ra  the  bite  of  a  bug  docs  not  occur,  or  at  least  is  ex- 
ceptional. That  infection  might  occur  were  the  bug  crushed  while  in 
the  process  of  biting,  nr  the  bitten  area  aflenr.ird  scratched,  is  ad- 
mitted. Joly,  in  1898,  working  with  anthmx,  obtained  similar  nega- 
tive rvsulls. 

It  should  be  remembered,  however,  that  these  experiments  are 
too  limilt-d  to  prove  a  gt-nenil  negsitivc.  They  indicate  tluit  the 
ability  of  biting  insects  to  inoculate  disease  is  not  an  umversal  one.  but 
is  at  most  restricted  to  certain  species,  iind  depends  perhaps,  also, 
HIMiii  tlic  association  of  special  favoring  conditions,  sudi  as  a  particu- 
lar length  of  time  after  cunlumtnutiun  and  other  cnxHronmental  fac- 
tors. It  is  known  that  a  num- 
ber of  these  insects  during  ihc 
pmce.ss  of  biting,  discliargc  in 
their  excreta,  upon  the  skin  of 
the  animal  bitien,  ingested  pa> 
thologic  organisms.  That  special 
conditions  may  be  required  is 
suggested  by  the  observations 
on  the  tsetse-fly  disease,  or 
nngana,  which  is  due  to  a  flagel- 
lated micro  organism  that  has 
been  found  in  certain  of  the  wild 
animals,  especially  the  Ungulata, 
in  Africa.  ExiK-rimenlal  obser- 
vations of  Bruce  and  others,  con- 
chLMvi-iy  demoiistnitc  that  the 
tsetse-fly.  comprising  several  species  of  Glossitia,  carries  the  para- 
site from  the  infected  wild  animal,  and   in  biting  inoculates  such 
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domestic  animals  as  the  horee,  mule,  donkey,  and  cat.      Although 
the  bites  are  painful,  they  are  not  infectious  to  man. 

Other  flies  seem  unable  similarly  to  convey  this  disease,  and  for 
successful  inoculation  it  is  also  essential  that  the  fly  should  bite  the 
healthy  animal  soon  after  having  been  on  the  diseased  animal,  for  if 
the  glossinx  are  kept  hungry  for  a  few  days,  they  then  fail  to  convey 
the  disease.  This  indicates  that  the  fly  acts  simply  as  a  carrier  and 
inoculator,  and  is  not  an  intermediate  host  of  the  parasite.  The  dis- 
ease may  also  be  conveyed  by  direct  inoculation  of  the  blood.  Try- 
panosoma infection  of  rats  seems  to  be  consummated  by  the  inocu- 
lation of  the  parasites  by  the  bites  of  contaminated  fleas. 

It  will  be  observed  that  these,  and  other  parasites  later  to  be  men- 
tioned that  arc  positively  known  to  be  inoculated  by  the  bites  of  in- 
sects, are  animal  parasites  and  not  bacteria ;  yet  the  possibility  of 
inoculation  of  the  vegetable  parasites  in  this  manner  should  be  con- 
sidered, and,  until  it  is  positively  disproved,  precautionary  measures 
should  be  taken  to  prevent  its  consummation.  Dcwevrc  reports 
the  development  of  tuberculosis  in  guinea-pigs  inoculated  with  the 
contents  of  bedbugs  collected  in  the  bed  of  a  phthisical  patient. 

Insects  as  Intermediate  Hosts  of  Parasites 

It  has  been  demonstrated  beyond  cavi!  that  certain  varieties  of 
mosquitoe  act  as  intermediate  hosts  for  malaria,  yellow  fever,  and 
filariasis.  In  each  of  these  diseases  the  parasite  is  removed  from 
the  blood  of  an  infected  person  by  the  mosquito  and  undergoes  a 
certain  developmental  cycle  in  its  body;  after  which  the  parasite 
may  be  returned  into  the  body  of  a  susceptible  person  next  bitten. 
The  evidence  in  proof  of  this  mode  of  conveyance  by  the  mosquito  is 
conclusive.  The  experiments,  particularly  in  relation  with  yellow 
fever  and  malaria,  arc  striking.  Grassi  protected  10  houses  contain- 
ing railway  employees  and  their  families — numbering,  in  all,  104 
persons,  including  ,13  children  under  ten  years  of  age — in  a  very 
malarious  district  on  a  plain  of  Cappaccn,  Italy.  The  protection 
consisted  merely  in  adopting  precautions  against  mosquito  bites, 
by  properly  screening  the  houses,  and  bv  causing  the  occupants 
to  retire  within  them  before  sundown.  Of  the  104  persons,  all 
but  three  remained  free  from  malaria  during  the  malarial  season. 
During  the  malarious  season  of  1900,  Drs.  Sambon  and  Lnw,  of 
the  London  School  of  Tropical  Medicine,  li\ed  in  a  very  pahidous 
part  of  the   Roman   Campagna,   in   a   specially  constructed  and 
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carefully  scrrcDt-d  house.  No  quiiiin  was  taken,  and  do  health  pn 
[cautions  otMervecl  beyond  retiring  witliin  tlic  bouse  from  sundown 
each  day  until  daylight  ibv  folio^vingmomtng.  Dvspite  tti<-  gt^ncral 
pn-vuU-n«.v  nf  the-  fi-wr  in  the  surTounditi};  country,  and  although  the 
expcriniciitcTS  cxpo§cd  thi-msclvcs  tu  the  night  air  and  to  Ibc  wet  and 
cold  of  the  rainy  seawm.  tlifir  hiiilth  rt-muinc<l  pt-rfwl.  About  the 
same  linie  niostjuitos  that  hud  bitten  a  patient  sulTering  with  mabna 
in  Rome  were  sent  to  Liverpool,  itnd  pennJtted  to  bite  a  son  of  Dr. 
Malison,  who  had  never  been  in  a  malarious  country'  since  he  was  a 
child,  llicse  miis(|uitu  bites  wor-  pmmplly  followed  by  u  well- 
marked  infection  of  the  double  tertian  type.  Many  otiicr  experi- 
ments have  likewise  indicated  the  transmission  of  malaria  byCulid- 
dic.*  and  it  reiiiuins  to  l>e  demonslr.ited  thai  iiialatia  is  contracted  in 
any  other  way — except  experimentally,  when  blood  is  (rans/wTcd 
directly  from  the  sick  lo  the  well. 

The  experiments  of  Drs.  I'inlay.  Reed,  Carroll.  Agiamontc,  and 
I.azearf  in  relation  In  yellow  fever  are,  if  anythiiif;.  more  striking. 
These  obsiTvers  ifjK-atedly  transmitted  yellow  fever  from  the  ill  to 
the  well  throu;;h  the  bites  of  certain  mosquitos.  It  was  found  tJiat 
twelve  days  were  required  from  the  lime  that  the  mostjuito  bit  the 
inreetcd  person  Ixfon-  its  bite  could  transmit  the  disease,  and 
tliat  after  this  period  it  maintained  its  ability  to  infect  the  well 
for  at  least  fifty-nine  day*.  To  carry  out  the  experiments  more 
Itioroughly.  two  buildings  were  erected.  One,  known  as  the  infected 
mos[|uito  building,  was  divided  into  two  rooms  by  a  wire  screen  par- 
tition extending  fTom  the  lloor  to  tlie  ceiling.  The  dour  and  windows 
were  screened,  but  so  placed  as  to  give  thorough  ventilation.  All 
articles  introduced  wilhin  the  building  were  previously  carefully  dis- 
infected by  steam.  In  the  large  room  of  this  building  mosquitos 
that  had  previously  in-i-n  conlamin.ited  by  biting  yellow  fi-vcr 
patients  were  placed,  and  persons  who  were  not  immune  to  yellow 
fever  etilercd  both  rrmms.  In  the  room  free  from  mosquitos  the 
experimenters  remained  in  perfect  he:dth,  while  in  the  other  room 
six  out  of  Seven  pi-rsons  bitten  promptly  contracted  yellow  fever. 
The  second  building  erected  wa.s  a  small  frame  house  with  a  capa- 
city of  3800  cubic  feet,  tightly  scaled  and  battened.  pn>vided  with 
small  windows  lo  prevent  thorough  ventilation,  and  with  wooden 


**C'u1idr|jE,'  the  (amily  mme  for  all  moiquiioi,  ihuulJ  not  be  (onruwJ  u4i1i  ili« 
piwric  icrm  "Culei." 

t  Uy  |>criiiitliii(i  liEmkrlf  to  lie  tiioculaied  bjr  moiquilM  Dr.  Lueur  ucriAcetl  hit  IMe, 
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shutters  to  avoid  the  dtsinfccting  action  of  sunlight.  The  houw  wax 
carefully  5cn.T»rd  to  prrvent  the  cnLroncc  of  mosquilos.  The 
avcra^  temperature  in  the  house  was  76.3°  F.,  and  can  was  tiiki'D 
to  ki-vp  thv  alniosphi-rv  humid.  On  November  30.  1900,  three  large 
boxes  filled  with  sheets,  pillow  cases,  and  blankets  thai  hnd  lin-n 
used  on  the  bodies  and  Ix-ds  of  pativnts  sufTcring  from  >'clIow  fever, 
and  were  soiled  by  tticir  diseharges,  were  jtlaced  in  the  riHrm.  Tilts 
soiled  linen  was  not  disinfected  and  was  used  in  proparinK  the  beds 
upon  wliieh  nonimnmne  {xrsons  sJept  dunng  sixly-thnr-  days,  l^ter 
a  founh  box  of  clothing  and  bedding  was  added,  this  being  so  vildy 
siiik-d  Willi  tlie  bloody  stoob  of  a  fatal  case  of  yellow  fever  tlmt  for 
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a  lime  it  was  difficult  to  remain  in  the  house  after  the  box  had 
been  openH,  Two  nonimmtmi-s occupi<-<t  llie  Iwds  ftr.iu  DecenilK-r 
3 1  St  to  January  to,  1901.  even-  night  wearing  llie  garments  worn  by 
yellow  fever  patients  during  their  trntire  attacks,  and  making  ex- 
cliiMve  use  of  their  much-soiled  bed  Unen.  liaeh  night  this  linen 
was  shaken  to  ditTuse  adhering  particles  in  tlie  air  and  each  morning 
packed  away  in  tlie  cases.  At  the  end  of  twenty-one  nights,  two 
other  nonimmum-  perwn*  "ccupirtl  the  same  beds  for  twenty  days 
more.  In  all.  seven  nonimmune  persons  were  exposed  in  this  build- 
ing during  the  period  of  sixtylhrte  days,  yet  oU  were  finally  released 
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rrom  quaniiititiv  in  perfect  hcalUi.  In  these  experiments  the  ffreat- 
csl  care  was  taken  to  avoid  anything  thiit  would  militate  against  the 
acciinicy  of  llic  results,  and  the  evidence  is  conclusive  tluit  a 
mos<|uilo  (Slegomyia  (asciata)  serves  as  the  intrnm-diatir  host  fur 
the  pnradte  of  yellow  fever.  Omsidcred  in  cotijuticUon  with  tliv 
mosquito's  ability  to  live  and  retain  the  \Trus  for  several  months,  to 
hilx-mate  during  cold  weuthi^r.  and  to  be  transniilli-d  in  various 
whicles  and  on  shipboard,  many  features  relating  to  llic  develop- 
ment of  i-pidemics  of  yellow  fever  arc  for  the  first  time  satisfactorily 
explained. 

Manson  was  the  first  to  show  that  the  mosquito  acts  as  the  inter- 
mediate lidst  of  the  piiraMte  of  elephantiasis.  In  this  di-*ease  the 
adult  worm  (I-'ilaria  sanguinis  hoininis).  hving  in  the  lymphatics, 
gives  birth  tn  broods  of  embryos  that  are  disseminated  in  the  lymph 
strvam  and  finally  enter  the  blood.  They  occur  in  abundance  in  the 
blood  when  the  patient  is  asleep,  and  apparently  n-tire  lo  tlic  lymph- 
atics during  his  hours  of  activity.  Tlie  mosquito,  in  biting,  seems 
to  entangle  these  embryos  in  its  proboscis,  and  to  draw  them  into  its 
stomach,  where  thceinbryos  lose  their  hyaline  envelojx'S.  |H-uetTalctlie 
gastric  walls,  and  enter  the  muscles  of  the  thorax.  Here  they  n-main 
until  the  seventeenth  day.  when  they  collect  in  the  connective  tisstie 
of  the  anterior  part  of  the  thorax,  and  by  the  twentieth  day  arc  found 
to  have  pcnetniled  the  neck,  the  heiid,  and  the  back  id  the  insect.  It 
seems  evident  that,  if  the  mosquito  bites  after  this  time,  the  filaria 
m;iy  be  intu-utiiled  into  the  tissues  of  the  individual  bitten.  It  is 
supposed  that  in  the  skin  tlic  embryos  reach  adult  development,  tlien 
burrow,  enter  the  lymphatics,  and  give  rise  to  broods  of  embryos, 
thus  completing  the  life-cycle. 

Kach  of  these  three  diseases  is  transmitted  by  its  particular  mos- 
quito: malaria  by  ccrtiiin  Anopheles,  yellow  fever  by  Stcgomyin  fas- 
ciata,  and  the  filaria  by  a  Culex,  and  possibly  by  Anopheles.  Ex- 
periments indicate  that  Anopheles  will  not  transmit  yellow  fever; 
nor  Culex,  malaria.  Recently  Graham  has  apparently  shown  that 
dengue  likewise  de]>cnds  on  a  hematozoon  carried  and  inoculated 
by  mosquitos. 

In  the  case  of  Texas  fever  of  eatlle,  Theobald  Smith  has  shown  s 
remarkable  phase  in  tlie  rfile  of  cattle  ticks  as  intennedinle  hosts. 
The  causal  piimsiti'  of  this  disease  is  a  very  minute  hcmalo/uun 
(PjTosoma  bigeminum).  The  cattle  tick  (Roophilus  bovi.'*).  having 
filled  with  blood,  drops  from  the  animal,  and  a  few  days  later  lays  her 
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eggs.  After  twenty  to  forty-five  days,  the  embryos  escape  from  ihv 
egg  und  attach  theniM^I\fs  to  cnttk-.  Two  WLcks  later  the  young  tick 
is  sexually  mature,  becomes  ferlilizfd  in  twenly-one  to  iweiily-threr 
(lays,  and  it,  also,  drops  to  the  ground  and  in  luni  lays  eggs.  A  iMc 
gi-neratioQ  has  an  age,  throughout,  of  from  forty-one  to  sixty-eight 
dity».  The  experimenls  of  Smith  and  Kilbum,  wliieli  luiveMtKt-  l>een 
confinned  by  Koch,  show  tliat  the  embryos  developed  from  eggs  laid 
by  u  [ick  which  had  fallen  from  a  diseased  animal  are  capable  ofinfect- 
ing  other  animals.  There  is  here,  therefore,  a  remarkable  traitsniissioii 
of  (he  parasite  of  the  disease  from  the  parent  tick  to  its  ovum.  There 
b  no  evidence  that  tliLs  occurs  iti  the  iiiosquitos  that  serve  as  hosts  for 
the  parasites  of  yellow  fever  or  malaria. 

It  has  yet  to  be  determined  in  how  many  diseases  insects  serve  as 
intennedinte  hosts,  or  the  number  of  different  hmts  that  a  single 
pathogenic  organism  may  have.  Tlius,  Grass!  (rS9o)  found  that  the 
embryo  of  I'ilaiia  reamditu  (Hematozoon  of  Lvwts).  which  elusi-ly 
resembles  Filaria  sanguinis  bominis.  undergoes  a  metamorjihosis  in 
the  dog,  cat,  and  man  Oeiis  (I'ulex  irritans).  Gntssi  did  not  nicoeed , 
in  infecting  animals  from  these  fleas.  Vicente  believes  that  a  louse 
(Aspidtotousnerii)  that  infests  iheoh-ander  may  be  a  vtUick-  for  tlie 
transmission  of  malariii.  He  nienliotui  a  certain  family  which  in- 
cluded a  person  who  had  (or  several  years  been  subject  to  malarial 
attacks.  Same  ok-nndera  were  added  to  the  oniament  of  the  house, 
and  three  children  promptly  developed  malaria.  It  is  asserted  that 
the  hemalo^ixin  was  ri>und  on  the  Hce  parasitic  on  the  plant.  This 
observation  as  yet  lacks  confirmation. 


CONVEYANCE  OF  DISEASE  BY  RATS 

Not  nnly  arc  nits  subjeel  to  various  para»tic  skin  and  muscle^ 
diseases  that  are  eommunicabk'  to  man,  but  they  are  espeeialljrj 
mbject  to  plague^  and  are  Ix-licved  to  be  important  agents  in  spread- 
ing this  affection.     It  has  been  shown  that  the  appearance  of  plagueJ 
in  certain  cities,  as  Santos,  was  pn-cvdcd  by  a  large  mortality  among 
tlie  rats. 

The  rats  may  contract  plni;ue  from  infect Hwiil,  fromontamtnuled 
fleas,  or  from  eating  portions  of  the  t>odics  of  those  dead  of  tlH- disease. 
From  the  rat  the  bacillus  may  be  carried  to  man  by  fleas.  Loir 
concluded  that  the  immunity  enjoyed  by  oil-carriers  in   plague  j 
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p|]icleiuics  u-as  a  result  nf  ibc  flea's  avcrskin  lo  oil.  It  is  posnblc 
thai  in  ralhor  rare  instuiicvs  Ihv  infi-ctetl  mdciits  may  directly 
iiioctilate  man  tlirougli  tlioir  bite;  thus,  Bell  relates  the  case  of  an 
adult  Chinamiiii  ivhu  dc\'<-lt>p(.-<l  plHgu<.'  three  duys  after  having  iH-en 
bittc-u  ill  llie  Ihiimh  by  a  rat. 

Rats  are  said  to  be  so  susceptible  to  plague  that  tJiey  may  be  io- 
fecled  by  merely  touching  tlwir  iiii*al  niticosi  with  a  smooth  glass 
rod  that  has  prc^nously  been  touched  to  a  culture  of  the  Bacillus 
p«.-stis.  The  death  nf  many  rats  in  a  ndghborhfxxl  or  on  shiptxMUxl 
may  be  the  first  evidence  of  the  presence  of  plague. 

CONVEYANCE  OF  DISEASE  BY  THE  DOMESTIC  ANIMAI^ 
The  domestic  animals  suffer  from  a  number  of  diseases  trans- 

mmiblc  to  man,  antl  may  also 
convey  pathogenic  organisms  lo 
umn  without  themselves  tieing 
affected,  lliis  may  occur  in  vari- 
ous ways,  as  follow : 

I.  Direct  Contact. — Most  of 
the  luiman  pamsitic  sklo  dis- 
eases occur  in  the  dog,  cat.  and 
hiirse.  and  are  transmissible  by 
■Mitact  lo  man.  These  include 
iurins  of  ringworm  or  tinea, 
caused  by  Trichophyton  ton- 
surans; favus,  produced  by  .\ch- 
orion  schoenleinii ;  and  pityri- 
asis versicolor,  resulting  from 
the  action  of  Microsporon  furfur. 
Scabies  has  been  observed  upon 
the  nose  of  dogs  and  of  rats.  If  the  roundworm  of  the  dog  (As- 
caris  siiilla)  be,  as  some  suppose,  idi-nlical  with  Ascftris  lumbri- 
coidcs,  the  dog  may  be  a  souivc  of  this  infection  in  man.  as  it  is, 
known  to  be  the  source  of  infection  by  Ta'nia  echinococcus. 

3.  Inoculation. — Tlie  most  important  disease  inoculated  by 
bites  of  domestic  animals  is  rabies.  This  m&lady  occurs  most 
frequently  in  dogs,  but  may  affect  cats,  horses,  cows,  and  other 
domestic  as  well  as  wild  animals.  The  infectious  principle  is 
present  in  the  s.iliva  of  the  animal  afTccted,  Inoculation  may 
result   from  the  entrance  into  the   body  of   fluids  or  discharges 
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from  aiiiiimis  sulTering  from  tetanus,  anthrax,  glanders,  RCti- 
nomycosis,  or  foot-and-mouth  disease.  In  Dcccrabcr,  1901,  a 
numtKT  of  <lt-iiths  occtinvil  in  Si.  l^iuiM  fntm  tetanus  follon-ing 
the  subcutaneous  injection  of  diphtheria  antitoxin  obtained  from  a 
horse  aflcrw-arcl  foiin<l  to  be  alTected  by  this  (tiseiise.  The  pitv- 
iiIi-Dcc  of  tetanus  after  vaccination  during  the  winter  of  1901-03 
it)  a  nunilKr  of  North  American  ciiii's  has  suggcsti-d  thiit  the  infec- 
tion may  be  carried  in  vaccine  matter.  It  has  miw  apparently 
been  proved  tliat  this  has  uccurred  by  the  statistical  studies  of 
McFarland  and  the  reported  finding  of  tetanus  bacilli  in  vaccine. 
Tetanus  txicilli  an-  fn-quently  found  about  stables,  and  cattle, 
although  less  susceptible  than  hoiscs,  are  not  immune.  Tetanus 
folluvring  surgical  operations  has  been  ntlributed  to  the  use,  for 
ligatures,  of  so-called  kangaroo-tenilnn,  in  re:ility  horse-Iendon — 
taken  from  infected  auimals.  Gelatin  also  is  at  times  contami- 
nated. Punctures  by  splinters,  nails,  or  other  objects  about  stables 
on;  often  followed  by  lockjaw,  these  objects  apparently  being  con- 
taminaled  by  the  dcjectioiLi  of  horses.  It  was  by  milking  that 
the  Jciuierian  cow-pox  was  first  transferred  to  man. 

3.  Aerial  Infection. — In  coughing  and  snorting,  horses  suffering 
from  glanders  throw  into  the  air  liquid  particles  laden  with 
Bacillus  nudlei.  These  particles  may  Iw  inhiilnl  by  persons  or  by 
lower  animals,  may  fall  upon  wounds,  or  contaminate  various  inani- 
mate objects  in  the  inimettiate  nieighlx>rh(XKl.  In  this  manner,  or 
by  direct  contact  with  the  discbarges  from  the  nares  or  from  farcy- 
buds,  this  viniltnt  ilisc.isc  t<  sprt-nd.  In  a  sirniliir  manner  organisms 
of  actinomycosis,  tuberculosis,  and  aspergillosis  may  be  con- 
veyed from  catllc  to  other  cattle,  or  to  man.  Psittacosis,  a  pulmo- 
nary disease  of  {larrols,  may  likewise  be  transmitted  to  the  human 
family,  prrnlucing  a  serions  pneumonic  disorder.  I'rom  sick  iKurols 
imported  from  South  America  to  France,  seventy  persons  in  Paris 
bccauK- ill  with  psittacosis  and  thirty-four  died. 

4.  General  Contagion. — By  various  methods,  for  example, 
directly  through  the  contact  of  fondling  and  play,  and  pos.sibly  in- 
directly by  the  soiling  of  furniture,  carpets,  and  garments,  domestic 
animals,  and  especially  pets,  as  cats,  dogs,  rabbits,  etc.,  may  convey 
to  human  heinjis  the  ova  of  parasites — as  in  the  case  of  the  cchino- 
coccus  of  the  dog.  giving  rise  to  hydatid  disease  in  man— devclo|)ed 

'parasites — as   the  itch-mite— or  the  germs  of  spccilic  diseases,  as 
influenza,  diphtheria,  and  possibly  scarlet  fever  and  other  cpi- 
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demic  infections.  The  animal  may  itself  suffer  with  the  disease 
transmitted,  or  may  be  merely  a  mechanical  conveyer  of  the  germs; 
or,  as  already  set  forth,  it  may  convey  fleas  or  other  insects  which 
may  cause  the  infection  in  any  of  the  ways  discussed. 

Animals  suffering  from  diseases  communicable  and  harmful  to 
man  should  be  killed,  and  their  bodies  burned,  quicklimed,  or  buried 
deeply.  The  methods  of  dealing  with  insects  and  vermin  that  carry 
disease  will  be  discussed  in  Section  III,  "  Prevention." 


CHAPTER  VIII 

CONVEYANCE  OF  PARASITES  BY  FOODS* 

Animal  Parasites.  Beef  and  Milk  as  Sources  of  Tuberculosis; 
Other  Infections  Conveyed  by  Milk;  Protection  of  Milk.  Infected 
Vegetables. 

Flesh  containing  encysted  animal  parasites  is  termed  'measly.' 
From  the  ingestion  of  imperfectly  cooked  or  cured  measly  pork  one 
may  become  infected  with  trichince,  the  pork  tapeworm  (Txnia 
solium),  or,  rarely,  sarcosporidia;  from  beef  one  may  acquire  the 
beef  tapeworm  (Txnia  mediocanellata),  or,  of  vegetable  parasites, 
anthrax  and  tuberculosis;  from  eating  certain  European  and 
Asiatic  fish,  the  fish  tapeworm  (Bothriocephalus  latus).  All  these 
parasites  are  destroyed  by  thorough  cooking  of  the  meat. 

Beef  and  Hilk  as  Sources  of  Human  Tuberculosis 

The  pathogenicity  of  the  tubercle  bacillus  from  cows  when  intro- 
duced into  the  human  body  was  disputed  by  Koch  at  the  Tuberculosis 
Congress  held  in  London  in  1901.  Both  the  older  clinical  and  ex- 
perimental observations  and  the  more  recent  publications  of  Ravenel, 
Behring.  and  others,  oppose  this  view.  In  brief,  the  evidence 
shows;  (i)  That  the  bovine  tubercle  bacillus  is  more  virulent  in 
the  lower  animals,  including  monkeys,  than  the  human  tubercle 
bacillus.  (2)  That  accidental  inoculations  of  the  bovine  tubercle 
bacillus  have  occurred  in  man  and  have  produced  fatal  tuber- 
culosis. (3)  That,  contrary  to  the  observations  of  Koch,  tubercle 
bacilli  isolated  from  lesions  in  the  human  body  do  produce  wide- 
spread tuberculous  lesions  when  fed  to  cattle.  (4)  That  cattle  may 
be  immunized  against  the  bacilli  of  bovine  tuberculosis  by  pro- 
gressive inoculation  with  cultures  of  the  bacillus  from  human 
■  tuberculosis.  (5)  That  of  children  in  hospitals  in  which  cows'  milk 
is  used  as  a  food,  not  less  than  one-third  of  the  deaths  may  occur 

•See  also  references  to  infecied  oysters,  pages  131  anil  131. 
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from  lubennilosui,  and  that  over  one-third  of  these  bodies  show 
evidence  of  a  prtmaiy  iulestinal  infection,  as  indicated  by  the  post- 
mortem studies  n{  Still.  (6)  The  relatively  grruter  frequency  of 
pulmonary  over  intestinal  tuberculosis  is  tiot  siiRicient  proof  ihnt 
the  predominant  mode  of  infection  is  by  inhalation.  On  the  con- 
trarj',  it  is  proluble  that  infection  by  cimtaminatetl  food  chiedy 
alfects  the  most  vuhicrable  organs — tljc  lungs.  Of  four  animals  in 
which  wide-spread  forms  of  tuberculosis  resulted  from  food  coo- 
titining  lulwrcle  bacilli,  Ravenel  found  intestinal  lesions  in  but  one. 


INFI.I;EKCE  of  TEWrr-RATURE  UPON  THE   BACTERIAL  CONTAMIN- 
ATluN  UK  MILK.— (^>wm  Urn.  II.  Park.) 

Ho.  ■  ■  JOoa  hactcru  id  nch  cubic  cctilimrtcr  when  rtcdvctl  \  milk  CDlhclti]  BndtT  bovl  cond^ 
I         lloni. 

[Ho.  )  ■>  wt/m  ba«l«rl>  In  each  cuhk  millnieict  when  lecdvtd  i  niUk  coHkIciI  under  ORlliuuy 
nindUiORk 
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It  is  generally  admitted  that  cows  showing;  emaciation,  or  having 
diseased  udders,  in  s-ssocintion  with  tuberculosis,  are  especially  likely 
to  give  milk  containing  tubercle  bacilli.  The  dfiuRcr  fnmi  cows 
free  from  udder  disease  and  emaciation,  and  with  a  stage  of  tubcr- 
^Culo»3  only  recogni/alile  by  the  tuberculin  test,  is  much  less  marked, 
tcrtag  found  no  tnberele  bacilli  in  the  milk  of  41}  cows  reactinfj  to 
tuberculin  but  without  other  sj-mptom  of  disease.     He  advises  a 


ISFKCTED  illlK 


149 


forlntghlly  rxamination  of  such  cows,  wvcding  oul  sU  emaciated 
and  all  lliitse  with  diseased  tiddi-rs.  in  whose  milk  he  usually  found 
tubercle  bacilli.  As  it  is  difTicult  to  dctiH't  cuiacialion  and  udder 
disease  in  its  early  slagn,  thi-  risk  uf  following  out  this  advice  is 
evident.  Upon  the  other  hand,  there  is  little  doubt  as  to  the  general 
safety  of  milk  from  cows  that  do  not  res|>oiid  to  i1h?  tuberculin  lesl. 
Lydia  Rabitiowilsch  found  no  tulx-rck'  bacilli  in  the  mixed  milk  from 
large  herds  of  siK'b  cattle.  In  herds  guardetl  by  mere  clinical  observ'S- 
lion,  virulent  tubercle  bacilli  were  found  in  a  number  of  instances. 
MacFadyen  cflimates  that  }o  per  cent,  of  the  rattle  in  Great  Britain 
arc  tuberculous.  In  various  tests  throughout  the  United  States  from 
3,3  to  50  per  cent,  of  the  cows  were  found  to  react  to  the  tul>cT- 
culin  test.  Milk,  therefore,  sliould  only  be  taken  from  cows  in  good 
health  that  do  not  react  to  tuberculin. 

Other  Infections  Coaveyed  by  Hilk 

Milk  may  also  be  contaminated  by  the  virus  of  measles,  scarla- 
tioe,  and  diphtheria,  epidemics  of  all  these  diseases  have  bn-n 
traced  tn  certain  milk  nmtes.  The  contamination  almost  invari- 
ably results  from  the  handling  of  milk  by  those  who  arc  sick  or 
convalescent,  or  who  have  been  exposed  to  these  diseases.  Milk  may 
become  infectious  through  the  addition  of  polluted  water,  or  the  wash- 
ing of  the  containers  thenHn.  Diseases  simulating  diphtheria  and 
scarlatina  have  been  noticed  in  the  lower  animals,  but  thus  far  the 
Identity  of  the  two  n-mains  unproved.  Milk  may  be  contaminated 
after  leaving  the  udder  by  various  pyogenic  bacteria,  or,  through 
faulty  refrigeration,  a  harmful  number  of  saprophytic  bacteria  may 
develop.  The  foregoing  table  on  page  148  sliows  the  inHttencc  of 
tempcmture  upon  the  bacterial  purity  of  milk  and  also  the  relation 
of  sanilar)'  precautions  in  collecting  milk,  to  its  purity-  That  mixed 
milk  from  a  herd  contains  fewer  bacteria  than  that  from  individual 
cows  is  shown  in  the  following  tabic : 


BACTEKIAI.  CONTAMINATION  OK  MIXFD  Mri.K   FROM  HERDS  AND 
FROM  INDIVIDUAL  COWS.— {/••»'*-> 

Numbn  of  bictnia  in  tncb  ■  c,c. ; 
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Th«  Avoidance  of  Bacterial  Contamination. — Tlie  bacterial 
conlami nation  of  milk  rvsults  from  &]Ui  upon  the  cow's  body  or  tbc 
ttiilkc'r'ti  liunils.  (trill  llicairor  (he  containers.  To  avnid  these  sources 
of  contaniinaiion,  excrement  should  be  removed  promptly,  and  care  be 
taken  that  ihe  cow's  Ijedding  is  clean,  and  that  the  udder  i$  cleansed 
with  a  clean  damp  doth  before  each  milking.  The  milkers  should  be 
free  from  tuberculosis  or  other  infi-elious  disease,  nor  should  ihcy 
associate  with  people  suffering  from  such  infections.  Tlieir  clothes 
should  be  clean  and  their  hands  w»'II  washed  before  each  milkiui;. 
and  milk  or  saliva  should  u'lt  l>e  tised  In  lubricate  the  teats.  No 
swcepinR  should  be  permitted  atiout  tbc  time  of  the  milking  hour. 
The  use  of  impervious  floors  that  are  kept  clean  by  washing  rather 
than  sweeping  is  advisable.  .\I1  milk  recepiui'los  should  be  welt 
cleansed  and  scalded  before  use.  and  the  milk-pail  should  have  an 
opening  not  over  six  inches  in  diameter,  protected  by  fine  gauze. 
Afti-r  collection  tlie  milk  shnuld  pixtniptly  be  cotiled  to  at  (east 
46*  F.,  which  temperature  should  not  be  exceeded.  It  should  not 
contain  owr  12,000  bacteria  per  cubic  centimeter  in  warm  weather, 
or  5000  in  cold  weather,  and  at  the  end  of  ihirty-sux  hours  the 
number  of  bacteria  should  be  less  than  50.000  per  cubic  ccntimolcr; 
or  if  the  milk  has  been  kept  at  a  temperature  not  exceeding  40'  P., 
less  than  the  original  number  of  bacteria  should  be  present. 

Milk  products,  such  as  cream,  butter,  cheese,  ice-cream,  and 
'  httkey  pokey.'  may  convey  the  same  gemis  as  those  present  in  the 
original  milk,  plus  those  that  may  gain  access  through  unclcanly 
manipulations. 


TR.W'SMISSION  OF  DISE.VSE  BY  INFECTFD  VKT-KTAnLKS 

Uncooked  green  vegetables  may  have  animal  or  vegetable  parasites 
deposited  upon  them  from  the  soil,  in  fertilisers,  in  dust,  or  by  con- 
tact with  living  or  dead  animals  (including  insects),  or  human 
beings.  It  is  believed  that  the  eggs  of  the  common  round-  and  pin- 
worms  often  gain  entrance  to  the  body  upon  impro[>CTly  wasJied 
celery,  lettuce,  water-cress,  or  other  greens. 

Forms  of  the  Amceba  coli  may  hkewi.se  be  aefpiired  in  the  same 
way.     This  form  of  infection  is  especially  to  be  feared  when  gHrdcns 

iaprinkled  with  fresh  solutions  of  fecal  matter.  Manure  from  the 
animals  may  contain  parasites  pathogenic  in  man.  Insects 
deposit  parasites  upon  plants. 
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Of  ihc  bacteria,  members  of  the  colon  group,  especially  the 
typhoid  bacillus,*  st-i-m  tu  be  the  organisms  most  frequently  trans- 
mitted by  vegetables.  Tlu-  tetanus  bacillus  may  thus  be  con- 
veyed, but  seems  to  be  innocuous  when  swallowed. 

Fruits  und  veget»ble«  may  be  conlaminaled  by  handling  or  by 
exposure  to  bacteria -laden  dust.  Fruit  displayed  for  siik-  on  street 
stands  in  llie  hirger  cities  is  often  coated  by  a  layer  of  (he  dust  blown 
from  ihe  pavement  and  eon$i>ting  Urgely  of  horse  -  d  roppi  ngs ;  is  a 
remlczvous  for  insects  of  the  street ;  is  polislicd  by  filthy  hands,  ofien 
upon  Glthier  cloths  or  clothing:  and  is  otherwise  exposed  to  soiling 
by  the  unclean  habits  of  venders.  To  contemplate  (he  many  p«tron$ 
of  these  stands  who  escape  disease  is  but  to  develop  admiration  for 
the  high  degree  of  insusceptibility  of  our  genus. 

Precautions  against  Conveyance  of  Disease  by  Vegetables 

Kinsing  in  cold  water  or  wiping  with  a  damp  cloth  are  untrust- 
worthy metluids  of  cleansing  fruits  and  vegetables  tliat  are  to  be 
eaten  uncooked.  So  far  as  possible,  the  outer  rind  or  cuticle  should 
l>c  discarded  und  not  bronghl  in  contact  with  the  mouth.  It  has 
been  suggested  that  fruits  be  dip)>ed  in  an  antiseptic  solution,  such 
as  one  of  tartaric  acid,  formaldehyde,  or  corrosive  sublimate ;  but 
freiiiiently  such  solutions  are  either  uncertain  in  germicidal  power 
or  arc  otherwise  objeclionable.  Ten  per  e«nt.  of  the  commercial 
solution  of  formaldehyde  in  water  is  a  powerful  germicide,  and  will 
not  Cause  toxic  symptoms  if  by  a  secondary  rinsing  in  weak  am- 
monia-water the  formaldehyde  is  neutralized. 

A  sufficient  supfrfiri:il  sterilization  of  fruits  may  1)0  consummated 
by  dipping  tlicm  for  from  five  to  ten  seconds  in  boiling  water.  Even 
grapes  sulTer  little  damage  during  this  procedure. 


'TlicStnlr  lionet  if  Ikaliliof  MniMchuMltl  ii|i[«i(rilly  dcinoiiUrilcil  llml  «ii  <iu(- 

bteak  of  l)-phoi<l  fcnr  ai  ihc  Sime  llotpiial  (ot  ihc  lni«np  at  Norlh  Hamiilon  *si  Fi|>mid 

1i^  nlrty  nilwil  upon  llir  prniilK'*  In  liriU  wiltrrd  wtlh  filtmd  icwitie.     The  dlwrBic 

Mcumsl  only  in  ihoic  who  hid  catpn  cclcty,  biiiI   llir  BViiidanor  of  llii>  vrtrlnl)!?  oai 

I  cfflrcllvv  ill  clieckiiii;  (he  (iireRil  of  Ilic  InfecUoa.     Fcne  hu  ie[K>tl«l  ■  limiliir  oulbttak 

[thai  oMUrred  in  n  (iirl'i  nchwil  il  Jiinnccin,  alTtcliiij;  viiljr  Ihr  iHinrdcn  ami  not  the  itf 

holan.     It  v.t  rouml  thit  ilie  ngeuble  eudtn  from  wbich  the  tchool  wu  tupplM 

I  wkUreU  wlih  ilir  coiitcnlt  of  •  ctw-pool. 


FomiUt;  HousebaUl  Utensils;  Surgical  and  Denial  Inslruinenls;  Muil 
Matter;  Trans jwriation ;  Commercial  IntcrcoHrsc,  Atonry;  Personal 
Contact;  Stxual  Impurity. 

Fomites 

ITic  transmission  of  infection  or  diseases  to  the  wcH  from  the 
&ick  of  the  Iiutn.m  spedvs  has  been  attribtilecl  U>  fomites,  or  ponnis 
substiiiiccs  capable  of  retaining  virus,  such  as  articles  of  wearing 
apparel  and  bed  clothing,  fabrics  of  lim-n  or  cotton,  leather  gnods, 
and  the  hkc.  The  pos^hilitieii  of  iiifeclion  through  such  contam- 
inated articles  have  probably  been  much  oveiratcd.  and  we  ha\-c 
little  exact  experinit-nt ^1  evidence  shnwing  precisely  its  importance. 
For  example,  yellow  fever  was  considered,  until  recently,  to  be  in 
large  measure  conveyed  by  fotnitcs;  but  the  recent  experiments  at 
Ciimp  Laicar  in  Cuba  show  ihis  mode  of  infection  to  be  improbable. 
As  a  rule,  porous  substances  do  not  retain  living  infectious  bacteria 
for  any  considerable  time,  as  their  dn-iiess  leads  to  the  death  of  the 
organisms.  Articles  that  have  recently  been  contaminated  by  path- 
ogenic discharges  may  be  dangerous,  especially  when  brought  in 
contact  with  open  wound$;  or  if  violently  agitated,  as  in  sweeping, 
dusting,  orbcating.infectiousparticles  may  be  thrown  into  the  air,  that 
arc  injurious  if  inhaled.  Komites  are  at  present  thmight  )o  lie  the 
chief  means  of  transmission  of  scarlet  fever,  smallpox,  and  measles. 
Numerous  inslances  arc  on  record  in  which  fabrics  have  apjKirently 
retained  the  virus  of  scarlet  fever  for  months.  It  must  Ix?  admitted, 
however,  that  although  extremely  probable,  the  evidence  is  entirely 
clinical  and  is  ivithont  Ihe  pronf  of  rigidly  controlled  experiment. 
Observations  that  seemed  equally  conclusive  ^vere  brought  forward 
to  pro\'e  the  similar  conveyance  of  yellow  fev-cr. 

Toys,  Tableware,  etc. — Household  utensils  and  toys,  when  used 
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in  common  by  two  or  more  pcnons,  may  carry  the  virus  of  nmimbcr 
of  diseases.  Infants  have  acquired  tuberculosis  from  the  nipples 
of  feeding- Ixittles  moistened  in  the  moutlis  of  unclean  and  infected 
nurses.  Toys  that  a  sick  child  has  played  witb  may  carry  disease. 
Infected  tableware  m:ty  render  the  dining  hazardous.  It  is  impor- 
tant that  one  affected  by  a  communicable  disease,  such  as  syphilis, 
tuberculosis,  diphtheria,  or  scarlet  (ever,  should  have  an  indi- 
vidual tray  reserved  for  his  own  use  and  kept  afurt  from  the  service 
of  the  other  members  of  the  household.  Such  utensils  should  first 
Ijc  immersed  in  boiling  water  or  other  cfticient  <1isiiifeciant  before 
being  H-aslicd.  In  the  regular  disinfection  of  the  ordinary  table 
utensils  the  method  of  the  can-ful  housewife,  of  thorough  washing 
in  hot,  very  soapy  water  and  rinsing  in  scalding  water,  does  not 
rcquiR-  improvement.  In  Ihis  connection  the  agitation  for  indl- 
vidunl  communion  cups  must  he  indorsed;  and  the  necessity  for 
caution  in  llie  matter  of  using  Ihe  cups  and  gla<£es  at  public  foun- 
tains, at  the  stands  of  lemonade  'fakirs,'  and  the  like,  should  be 
mentioned. 

Surgical  and  Dental  Instruments.— [mperfeclly  disinfected  in- 
struments may  transmit  organisms  of  erysipelas  and  suppurative 
processes,  of  syphilis,  gonorrhea,  scarlet  fever,  diphtheria, 
tuberculosis,  and  actinomycosis.  It  is  diifieult  to  eslimale  the 
fiwiueney  of  infection  by  this  means.  Vp  to  this  time  the  instru- 
ments used  by  careless  dentists  seem  to  bear  the  greatest  distinction 
for  gross  fiithiness.  A  large  nnmlier  of  rases  of  infection  by  syphilis 
and  other  serious  affections  have  \xca  directly  traced  to  the  fdling 
or  extraction  of  teeth.  Physicians  and  surgeons  arc  not  exempt, 
howcx-er,  from  similar  blame.  Si-ptic  fever  and  purulent  urethritis 
from  the  use  of  nneU-an  catheters  are  not  rare  occurrences.  Syphilis 
has  been  conveyed  by  I:ustaehi.in  catheters,  tongue  depressors,  and 
the  like:  and  although  reports  of  actual  instances  arc  lacking,  it  is 
quite  iv>5Sible  that  pathogenic  germs  of  many  kinds  may  be  trans- 
mitted from  nioutb  to  mouth  by  clinical  thermometers.  As  all  forms 
of  instmn>ents  may  now  be  thoroughly  disinfected  with  but  little 
trouble,  there  is  no  excuse  for  such  transmission  of  disease.  Indeed, 
patients  infected  by  the  criminal  carelessness  or  ignorance  of  their 
dental  or  medical  attendants  have  means  of  legal  redress.  Simi- 
larly, chiropodists,  manicures,  and  barbers  should  observe  the  rules 
of  sanitary  cleanliness, 

Mail  Hatter. — The  conveyance  of  pathogenic  organisms  by  the 
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postal  service  Is  fvndcntly  rare.  The  <Ir)-ness  of  (lie  paper  sent  by 
mail  isun/avomtrle  for  (he  i>erpctuation  of  tif«  of  most  of  the  hsctcria. 
It  is  diflicult  to  prove  Ihut  n  repurtcd  c«se  of  infcclion  wciirred  in 
this  wiiy,  although  cases  similai  to  the  following  one.  lelalcd  by 
Gripat,  arc  very  suggestive :  A  mollirr  living  nt  Angiers  received 

ifrom  Iter  sislet-in  law,  in  »  norlhcru  city,  a  letter  in  which  the 

fconcludins  sentence  read.  "!  am  wriling.  holding  uptm  my  knee  my 
little  girl,  who  has  just  developed  measles."  The  sister-in-law  at 
Angiers  also  happened  to  huve  her  daughter  upon  her  knee  when 

'she  was  reading  the  letter,  and  the  child  seixed  Die  envelope,  pktyed 
with  it.  and  carried  it  lo  her  mouth,  'llie  letter  was  burned  at  once. 
btit  twelve  days  later  the  child  developed  nn  indubitable  measles 
rash.  Al  this  lime  there  was  no  other  case  of  measles  known  to  be  in 
Angiers. 

Letters  may  be  disinfected  without  injurj*  by  means  of  fonual- 
dehyde  gas.  which  has  been  found  to  penetnite  envelopes  r<-adtly, 

(This  is  best  accomplished  in  a  chamt>cr  connected  with  a  vacuum 
nppuraltis  to  facilitate  the  pem-lrulion  of  the  formaldehyde.  Llry 
heat  also  may  be  applied.  More  efficient  is  dry  steam,  provided 
care  be  taken  to  expose  the  mail  to  hoi  dry  air,  immediately  following 
tlic  steam,  in  nrdcr  to  prevent  walerj-  condensation. 

Transportation. — The  measures  adopted  to  prevent  the  spread 
of  discjisc  during  Inivel  are  usually  imiMTfcct.  In  the  berths  of 
sleeping-cars  and  vessels  one  may  come  in  close  personal  contact 
with  Ihe  same  utensils  and  bedding  that  but  d  few  hours  twfore 
were  used  by  a  consumptive  or  a  victim  of  other  infectious  disorder. 
To  prevent  repeated  use  without  washing  it  has  been  advised  that 
only  white  blankets  be  furnished  in  such  jtubtic  conveyances.  In 
railroad  or  street-cars  vibration  tends  to  keep  tbe  air  constantly 
filled  with  dust  from  the  floor  and  other  jwrts  of  the  car.  If  the 
regiiUilion  against  spitting  is  not  enforced,  or  if  the  car  be  soiled 
in  other  ways,  it  is  likely  th:it  dry.  pulverij^ed  infeelious  nuilerint 
will  l)e  carried  into  the  air,  deposited  on  or  taken  into  the  bodies  of 
the  occupants  of  the  car.  Tlie  use  in  common  of  tnv'atorics  and 
drinking'Cups  should  be  supervised.  Purulent  ophthalmia,  tuber- 
culosis, tbe  acute  exanthemata,  syphilis  and  infectious  cutaneous 
disorders,  and  many  other  diseases  may  be  transferred  in  this  way. 
Insects  may  transmit  infection  from  one  tra^■cle^  to  another. 

Commercial  Intercourse. — The  commercial  relations  existing 
between  individuals,  communities,  and  countries  may  serve  as  an 
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important  means  for  the  spread  of  infection.  The  regulation  of 
the  importation,  inspection,  and  disinfection  of  fabrics  and  food- 
stiifTs  is  a  part  of  State  and  municipal  hygiene.  Coin  or  paper 
money,  checks,  tickets,  letters  and  the  like  all  may  serve  to  convey 
disease.  The  abominable  habit  of  many  persons  of  wetting  the 
fingers  with  saliva  to  facilitate  the  counting  of  paper  or  cloth  fabrics 
should,  as  far  as  possible,  be  abohshed  by  educational  training. 
Fortunately  letters,  textile  fabrics,  scrip,  and  coin  may  be  effectually 
disinfected  by  formaldehyde  *  or  by  steam. 

Personal  Contact 

Personal  contact  is  responsible  for  many  of  the  infections,  A 
disease  may  be  transmitted  from  a  person  who  is  ill  or  who  has 
recently  had  the  disease,  or,  at  times,  from  one  who  has  merely 
been  in  contact  with  it.  Thus,  diphtheria  is  frequently  communi- 
cated from  those  who  have  the  malady,  from  convalescents,  and  from 
association  with  apparently  healthy  members  of  the  household. 
A  healthy  individual  with  virulent  bacilli  in  his  throat  may  be 
just  as  dangerous  as  a  patient  with  mild  diphtheria,  or  in  the  con- 
valescent stage.  It  is  important,  therefore,  to  make  cultures  from 
the  throats  of  all  who  have  been  exposed  to  diphtheria  and  to  isolate 
persons  in  whose  throats,  under  such  circumstances,  the  organism 
is  found.  This  bacillus  may  remain  for  months  in  the  mucous  mem- 
brane of  the  nose,  pharynx,  and  larynx  without  any  clinical  sign 
of  the  disease  developing. 

In  the  statistics  generally  quoted,  diphtheria  bacilli  were  found  in 
18.8  per  cent,  of  persons  who  had  been  exposed.  Kober  f  studied 
in  FlOgge's  laboratory  128  healthy  persons  who  had  been  in  contact 
with  cases  of  diphtheria,  and  600  who  were  not  known  to  have  been 
so  exposed.  Of  the  former  group,  8  per  cent,  were  found  to  have 
virulent  diphtheria  bacilli  in  their  mouths  or  throats.  Of  the  latter 
group,  15,  or  2.5  per  cent.,  showed  the  presence  of  the  bacilli,  as 
compared  with  7  per  cent,  in  other  statistics.  Further  inquiry 
showed  that  10  of  the  15  could  be  considered  to  have  been  exposed 
directly  or  indirectly,  thus  reducing  the  proportion  of  unexposed 
individuals  who  carried  the  organism  in  their  throats  to  0.83  per 

•  A  Iwo  per  cenl.  solution  of  formalin  may  be  kept  in  the  '  sponge. cups  '  of  coshien 
in  retail  stores,  bank-tellers,  nnd  others  who  hnndle  much  money.  ■ 
t"  Zeitschrift  fUr  Hyg.,"  1899,  S.  433. 
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cent.  Bcsldrs.  in  the  tj  cases  of  the  second  scries,  the  bucilli  were 
non-vintlcDt  in  lo. 

Allhdugh  we  lia\'e  less  definite  knowk-dRe  in  regard  to  many 
of  the  other  infectious  diseases,  such  as  scarlet  fever,  smallpox, 
and  typhus  fever,  the  im|x>rtanc«  of  isolating  those  who  ha\'c  had 
the  disease,  for  a  considerable  period  afler  their  rceovcry.  and  of 
supcr^'ising  the  personal  iiilti\-oiirse  of  others  exjjosi-d,  is  obvious. 

A  lesion  nf  the  skin  or  mucous  membrane  may  or  may  not  be 
necessary  to  inft-ction,  but,  as  a  rule,  favors  the  invasion  of  a  x-irus. 
The  itch  mite,  for  example,  penetrates  the  unbroken  sl{in,  the 
gonococcus  invades  intact  mucous  membranes,  while  inoculation 
with  vaccinia  or  the  syphilitic  virus  is  favnrcd  by  Iwal  lesions, 
.Rlthou^h  often  very  small  and  siiperficial.  The  chancre  of  syphilis 
ichieHy  found  upon  portions  of  the  generative  organs  most  exposed 
to  ttbrnsion  during  the  sexual  aet :  upon  the  lips  it  often  occurs  in  itie 
situation  of  a  chronic  fissure ;  upon  the  bands,  at  the  site  of  a  scratch 
or  abrasion,  as  evidenced  by  the  not  infrequent  inft-ction  of  surgeons 
and  obstetricians  in  this  manner. 

Sexual  impurity  is  the  cliiif  factor  in  the  spread  of  a  number  of 
the  most  virulent  and  wide-spread  diseases.  Rewdes  syphilis,  gonor- 
rhea, and  the  clianeroidal  ulcer,  it  has  been  claimed — upon  evidence, 
however,  that  is  not  entirely  conclusive— t hut  leprosy,  tubercu- 
losis, elephantiasis,  and  even  carcinoma  may  similarly  be  con- 
veyed. The  one  reliable  defense  against  venen-al  infections  is  sexual 
purity,  and  to  this  end  a  higher  moral  education  of  the  race  is  of 
first  importance. 

N'li  satisfactory  method  for  the  municipal  suppression  or  regu- 
lation of  prostitutioa  has  yet  been  devised.  In  the  United  States 
no  city  will  tolerate  open  licensing  and  inspection  of  prostitutes. 
Although  European  statistics  indicate  that  such  methods  may 
diminish  the  prevalence  of  venereal  disorfk-rs,  they  cannot  be  en- 
tirely efficient,  and  arc  open  to  much  criticism  upon  other  tliati 
sentimental  grounds.  The  infectious  elements  of  sj-philis  or  gonor- 
rhea arc  with  difficulty  eradicated  from  a  jierson  involved;  and 
it  may  be  practically  impossible  to  ascertain  their  presence.  Gonor- 
rhea may  he  transmitted  by  man  or  womnn  years  after  the  original 
infection  has  subsided,  and  despite  continued  txeatment. 
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CHAPTER  X 

MODES    OF     PARASITIC    INVASION,    ACTION,    AND 
ELIMINATION 

The  Evolulion  of  Parasitism.  Relative  Resistance  of  the  Different 
Tissues.  Results  of  Bacterial  Action — Local;  Diffuse;  Specific. 
Invasion  of  the  Body  by  Micro-organisms  :  Portals  of  Entry — the  Skin, 
Wounds;  Nose,  Mouth,  and  Accessory  Cavities;  Digesliie  Tract, 
the  Liver;  Respiratory  Tract;  Genito-urinary  Tract.  Role  of  Lymph- 
adenoid  Tissues.  Destruction  and  Elimination  of  Micro-organisms 
by  tlie  Body. 

The  Evoiution  of  Parasitism 

For  the  most  part  evolutionary  changes  taking  place  in  organized 
beings  tend  to  a  greater  dependence  of  one  form  of  life  upon  another. 
The  primitive  types  of  organized  beings  must  have  subsisted  entirely 
upon  inorganic  substances.  Indeed,  the  first  forms  probably  made 
use  in  large  part  of  free  elements  or  the  simplest  available  compounds 
obtained  therefrom,  and  by  a  process  of  synthesis  produced  gradu- 
ally more  and  more  complex  combinations.  As  the  compounds  thus 
elaborated  were  much  more  akin  to  the  bioplasm  of  which  organ- 
ized beings  are  formed,  it  was  but  a  simple  step  for  certain  forms 
of  life  to  utilize  them  rather  than  perform  the  more  difficult 
task  of  building  up  bioplasm  out  of  the  elements.  Thus  may  have 
developed  dependent  forms  of  life  subsisting  upon  products  ftrmod 
by  other  organized  beings.  In  the  natural  tendency  toward  con- 
servation of  energy,  certain  life  forms  acquired  a  yet  more  direct 
method  of  obtaining  nutriment  by  merely  transferring  and  trans- 
forming to  their  own  use  the  bioplasm  more  or  less  laboriously 
constructed  by  other  living  things.  From  an  independent  existence, 
therefore,  organized  beings  became  at  first  messmates,  then  guest 
and  host,  and  finally  the  guest  ate  the  host.  Thus  were  developed, 
on  the  one  hand,  forms  predatory  in  greater  or  loss  degree  and  extent, 
but  preserving  their  independent  habitat ;  on  the  other  hand,  para- 
Bites — organized  forms  living  within  or  upon,  as  well  as  at  the 
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ex|>ense  of,  oUicr  iivin);  bcm^s.  Evolution  is  characterized  by  a 
cuntinui-d  tendency  lo  the  progressive  increase  of  this  Litter,  de- 
pctuleiit  form  of  existence.  ln<leed,  the  n-cll-knuwn  fumiula  of 
>tr.  Spencer  anent  "the  8ur\-ival  of  the  fit"  expresses  in  one  aspect 
a  progressive  mid  iriuinphunt  purasitism. 

Among  the  bacteria  the  changes  outlined  arc  known  to  take  place 
with  grtsit  rapidity.  A  few  of  the  soil  iKieleria  represent  quite 
primitive  forms  of  life,  being  able  to  use  such  elementary  substances 
as  oxygen  and  nitrogen  and  lo  combine  these  with  the  elements  of 
water.  Other  bacteria  found  in  .sott  are  able  to  use  the  compounds 
thus  formed  and  to  make  from  them  more  elaborate  combinations; 
the.-(e  final  substances  beinj;  suHicicnlly  complex  to  serve  as  food 
for  the  higher  plants.  Again,  other  bacteria  that  may  have  sprung 
from  the  same  root-stock  live  only  at  the  expense  of  the  com- 
pounds found  in  these  higher  plunLi.  Most  bacteria  live  upi>n 
dead  organic  matter,  and  arc  called  saprophytic;  yet  a  large  num- 
ber may  also  sulisiiit  upon  living;  substances,  and  therefore  may  be 
parasitic.  By  evolutionary  changes  consummated  in  a  few  geneni- 
tions,  a  sapniphytic  organism  may  become  gmrasilic:  while  n««t 
parasitic  forms  can  accustom  themselves  to  a  saprophytic  existence. 
As  affecting  hmnun  pathology,  ri>r  example,  many  of  the  organisms 
responsible  for  pus  formation  rapidly  lose  their  injurious  pntperties 
whencultivJiled  outside  the  body.  By  permitting  several  generations 
tn  live  in  the  bodies  of  animals  of  little  resistance  their  virulence 
against  the  higher  animals  is  often  regained. 

'Hiere  is  a  group  of  bacteria,  including  the  tubercle  bacillus  and 
forms  resembling  it,  that  has  a  special  interest  in  this  connection. 
These  organisms  resemble  each  other  in  form,  in  manner  of  growth, 
and  in  their  reaction  to  certain  stains— being  called  acidf  ast  bacteria 
because  when  stained  they  re-iist  Ibc  action  of  ihe  stronger  acids. 
Besides  the  tubercle  bacillus  and  the  smegma  bacillus,  the  group 
includes  forms  foimd  in  butt«T,  iipon  grass,  and  in  the  excrement  of 
animals  fed  upon  the  grass.  Tlicsc  varj-  widely  in  their  pathogenetic 
activities.  The  smegma  bacillus  seems  to  be  almost  purely  sapro- 
phytic. The  grass  bacillus  shows  limited  pathogenetic  pro]>erlies 
that  at  times  simulate  in  a  milder  way  those  of  the  tubercle  bacillus. 
It  is  not  unreasonable  lo  supptjse  that  these  grass  bacilli,  at  least,  may 
represent  an  ancestral  form  of  the  organism  of  tuberculosis.  Re- 
peatedly entering  ihe  itlimentar>'  tract  of  herbivora  with  food,  it  is 
possible  that  these  organisms  have  gradually  accustomed  them- 
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selves  to  the  higher  traiixnuture  oi  tliis  n«w  )iabitat  and  to  the 
animal  nutriment:  have  acquired  a  resistance  to  the  antaKonislic 
ftction  of  the  animctl  cells;  and  finally  have  been  able  not  only  to 
overcome  this  resistance,  but  also  to  invade  the  tissues  with  de- 
strticlive  efTeets.  In  this  way  it  is  possible  that  Elacillus  tuber- 
culosis has  been  cvxilved.  Having  been  disseminated  among 
various  species  of  animals,  different  properties  have  been  acquired  in 
each;  and  thus  the  differentiation  into  the  forms  special  to  the 
cow,  the  fowl,  and  man  may  have  occurred. 

While  such  evolution  in  lliu  partieular  uiiitance  is  in  part  sup- 
posititious and  remains  unproved,  there  is  abundant  evidence  of  ll»e 
constant  general  tendency  to  the  production  of  pnra.'^ttic  forms  by 
some  such  process.  Moreover,  as  the  editor  of  this  scries  long  ago 
pointed  nut.  we  must  iilst^  take  into  account  recipmcal  e^'olutionary 
modifications  upfin  the  part  of  the  organism  invaded;  and  it  is  at 
least  probable  that  in  many  cases  an  abnormality  nf  some  kind  was 
necessary,  in  the  first  instance,  in  order  to  afford  lodgment  to  the 
invnders  that  afleru'ard  entered  upon  a  parasitic  cycle.  Udward 
Jeiincr,  in  his  comparison  of  tubercles  to  vegetable  '  gulls  '  produced 
by  insects,  anticipated  in  some  degree  the  developments  of  Iwcn- 
ti'-th -century  n-search.  In  considering  the  invasion  of  living  organ* 
isms  by  bacteria  and  the  means  by  which  it  may  be  prevented,  the 
[>riiiciple  here  involveil  is  of  great  importance ;  for  sanitary  science 
must  strive  not  merely  to  limit  the  range  of  activity  of  the  known 
parasites,  but  also  to  avert  the  evolution  of  discasc-pniducing 
ibnusout  of  types  now  harmless. 

Bacteria  etjnslantly  enter  the  human  body,  being  inhaled  in  the 
air  wc  breathe,  being  swallowed  with  our  food,  and  gaining  entninee 
by  way  of  the  skin  and  mucous  membnines  through  the  contact 
of  these  with  cimtaiDiniitcd  objects.  I1ie  number  nf  bacteria  with 
which  the  body  has  to  c<intend  \'aries  greatly  with  the  environ- 
ment, being  largest  in  urban  life,  and  especially  amid  the  unsanitary 
environment  of  'slums'  and  'congested  districts,'  and  as  a  rule 
least  amid  rural  surroundings.  As  will  be  more  particularly  discussed ; 
in  a  Inter  section,  the  IkkIv  is  well  supplied  with  natural  defenses, 
entirely  sullii-ii'nl  ugiiinst  ordinary  a!i.Si)ults,  but  becoming  im-iTicient 
when  the  number  or  virulence  of  the  invading  parasKcs  is  great. 

It  is  probable  that  the  injurious  action  of  bacteria  deiMiids  chiefly 
upon  chemical  poisons  (toxins)  that  they  elaborate,  and  not  upon 
their  ]ihy»ica1  activities.    Tliesc  toxic  conijKiuuds  not  only  alter 
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or  inhibit  ccllutar  metabolism,  but  itbo  are  capable  of  coagulating 
and  digesting  albuminous  substances,  of  fcrmt-nting  starches  and 
sugars,  and  of  spljiling  fals.  Tbus  th<.-y  may  cause  pmfound  func- 
tionni  cbangcs  and  great  tissue  dcstrtKtion.  To  oppose  these 
dangers,  llic  itsMiecflls  supply  antidotal  SHl)>lanccs  that  combine 
with  and  neutralize  the  toxic  compounds;  surfaces  covered  by  epi- 
thelium itmil  or  prevent  tlie  cnlrunceof  bacteria  or  their  products; 
l/mphoid  nccu mutations  may  yield  lysogenic  substances  to  dis- 
integrate and  dissolve  parasitic  cells:  phagocytes  remove,  and  per- 
hapx  destroy,  them;  and  the  body-fiuids  ct^nitatn  pruiciples  unfavor> 
able  to  the  growth  of  many  bacteria. 

Relative  Resistance  of  the  Different  Tissues 

The  diffcrenl  tissues  and  organs  of  the  budy  not  only  varv  greatly 
in  their  ability  to  rcMHt  pathogenic  organi^ins,  hut  also  show  degrees 
of  resistance  varying  with  the  character  of  the  parasite.  For  example, 
the  tubercle  bacillus  most  rrequently  affecls  the  lymphatic  glands,  the 
lungs,  the  bones,  and  serous  membranes.  Less  frequently  it  attacks 
the  liver,  spleen,  kidneys,  adrtnats,  or  skin.  It  inrr\-<|uently  pro- 
duces serious  disease  of  the  heart,  thymus  gland,  ncr%e-centeTs, 
adipose  tissues,  or  voluntary  muscles.  The  pneumococcus  iiu-ades 
the  mucous  lining  of  the  respiratory  passages  and  the  serous  mem- 
branes, but  rarely  causes  disease  of  other  tissues:  while  the  gono- 
coccus  finds  the  mucous  nieuibrancs  especially  vulnerable,  mrely 
affects  the  larger  serous  membranes,  and  has  no  effect  upon  the  skin. 
On  the  other  haml,  there  are  many  forms  of  pmrasites,  such  as  those 
of  tinea  and  scabies,  that  invade  only  the  tissues  of  the  skin;  while 
trichinse  affect  chiefly  the  nniscntiir  t  is.sne9.  Most  of  the  pus-forming 
organisms  produce  the  greatest  destruction  in  parts  having  poor 
vascular  supply,  such  os.  the  adiiwse  and  fibnictlhdar  tissues.  The 
resistance  of  certain  organs  may  also  be  influenced  by  evohitbnary 
and  developmental  changes.  For  example,  such  apparently  use- 
less renmanls  as  the  vermiform  appendix  are  more  vulnerable  to 
parasitic  invasion  (ban  actively  functionating  organs.  Woods 
Hutchinson  suggests  tliat  the  greater  vulnerability  of  the  lungs 
to  tuberculosis  and  other  infeclious  pri)cessts  may  be  ascribed  to 
the  fact  that  Ihcsc  organs  were  aniong  the  lust  elaborated  in  thcevolu- 
tionari'  process,  the  organs  of  more  remote  origin  having  a  greater 
Stability  and  resistance,  acquired  Ibnmgh  ages  of  fmictionating. 

Remnants  of  tissue  left  in  the  developmental  process,  such  as 
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Meckel's  divCTliculum  and  the  paroophoron,  may  show  diminislicd 
resistance  to  patliologic  clianges.  Supcrnunicrary  parts  rarely  li&vc 
the  ^^si9ti^g  powers  of  nonnal  organs. 

THE  RESULTS  OP  BACTERIAL  ACTION  IN  GENERAL 

The  hillucncc  of  bacteria  upon  the  body  is  chiclly  a  chemical  one, 
and  the  vuniiig  results  thiit  follow  the  eiitnincc  of  pathogenic  or* 
ganisms  into  the  body  arc  expressions  of  the  alteration  or  arrest  of  the 
nomi<il  ci-lhiliir  activities,  due  to  the  action  of  chemical  compounds 
liberated  by  the  invading  cells.  Tliese chemical  compoiuidsor  toxins 
may  have  a  local  action,  producing  morhid  changes  chiefly  in  the 
immetliate  vicinity  of  the  bacteria,  prolKibly  because  the  sulMtuncc.t 
are  here  most  concentrated ;  or  the  toxic  action  may  be  diffuse,  pro- 
ducing wide-spread  functional  or  structural  alterations  in  the  body; 
or  specific,  picking  out  certain  susceptible  cell  groups,  perhaps  in 
Isnas  remote  fnim  the  location  of  the  bacteria. 

Loco]  Results  of  Bacterial  Action 

Chemotactic,  hyperplastic,  or  degenerative  and  necrotic 
changes  are  initiated  in  the  vicinity  of  the  organisms.  These  condi- 
tions are  often  associated,  although  vik  a  predominant. 

Chemotaxis.— If  the  chief  action  be  chemotactic,  leukocytes  are 
attracted  about  the  bacteria  (leukocytic  or  round-celled  infiltra- 
tion), and  if  there  be  iin  associated  local  liquefaction  of  tissue,  a  cir- 
cumscribed cavity  containing  a  leukocylc-ladcn  lit|uid  [pus)  rcstilts. 
that  is  termed  an  abscess.  Should  reaction  ix'ctir  in  the  snbcutnne- 
ous  tissues  in  .1  more  diffuse  manner,  it  is  called  cellulitis,  or.  if  sup- 
purative, phlegmon.  1)y  the  rupture  of  the  abscess  or  phlegmon 
throii;;li  adjacent  surfiti'es,  inf1ariiniator\'  channels,  open  at  one  end 
(sinuses)  or  at  both  ends  (fistultB),may  be  formed; or,  if  the  process 

bibc  superficial,  the  destmction  of  the  surface  liiyers  produces  an  ulcer. 

^Chemotactic  forms  of  inllamniation  occurring  in  serous  cavities  arc 
termed  empyemas,  while  those  of  mucous  surfaces  are  called  puru- 
lent catarrhs.  These  conditions  arc  produced  by  pyogenic  bacteria 
such  as  the  pyogenic  8taphyk)cocci,  Streptococcus  pyogenes.  Bacillus 
pyocyaueus.  Bacillus  typhosus,  and  othcre.     Should  such  organisms 

L<gaiii  entrance  to  the  blood-stream  and  give  rise  to  abscesses  in  various 

'organs,  the  condition  is  known  as  pyemia.  It  b  noteworthy  that 
these  pyemic  abscesses  occur  only  where  the  bacteria  arc  deposited. 

k  V— II 


t63      UODBS  UP   PARASITIC  INVASION,   ACTIOM,  AND  ELUINATION 

Hyperplasia. — Certain  of  the  bitcteriii  have  little  chemotftctic  ac- 
tion, but  stimulate  in  their  immediate  neighborhood  the  production 
of  ncwo*Us,  chiefly  of  connectivetbsue  type.  Thus  there  an.- formed 
nodes  of  granulation  tissue  that,  from  the  action  nf  toxic  substiiiices 
liberated  by  the  bacteria,  are  atypical,  often  imperfectly  vascularized 
and  prone  to  degenerative  changes.  Tliesc  localized  hyperplasias 
have  been  called  granulomas  iir  grHUiilation  ttim<irs,  and  occur  in 
tuberculosis  (tubercles),  in  glanders  (farcy  buds),  in  Atadura  foot 
(Madura  buttons),  in  lcpn>s>'  (lepromes),  in  rhinuscleroma,  in 
gninulouia  fuiigoidcs.  and  other  diseases.  In  these  diseases  the  atyp- 
ical granulation  tissue  usually  fails  to  be  converted  into  adult  con- 
nective tissue,  but  from  other  conditions  this  may  occur,  and  if  difTuse, 
may  produce  the  so-called  scleroses  or  cirrhoses  in  the  liver,  kid- 
neys, central  nervous  system,  and  otlier  organs.  Cirrhoses  seem  more 
often  to  be  due  to  the  action  of  toxins  than  to  the  local  colonization  of 
bacteria. 

Necrosis. — The  local  action  of  another  group  of  bacteria  is  chicflj 
characteii/ed  by  tissue  death,  a  conseqnence  of  cell -poisoning.    This' 
results  in  the  production  of  local  areas  of  aecrosis  and  gangrene; 
conditions  exemplified  in  noma,  malignant  phagedena,  and  hospital 
gangrene. 

Diffuse  Results  of  Bacterial  Action 

Wide-spread  functional  or  structural  changes  may  result  from  the 
absorption  and  diffusion  of  bacterial  toxins  throughout  the  Ixxly. 
Functional  changes  arc  expressed  by  exalted,  depressed,  or  per\'crted 
metabolism.  The  structural  changes  are,  as  n  rule,  degenerative, 
and  usually  arc  characterized  by  parenchymatous  degeneration, 
as  occurs  in  yellow  or  typhus  fevers ;  fatty  degeneration,  as  in  yellow 
fever:  amyloid  degeneration,  as  in  chronic  tuberculosis,  syphilis, 
and  leukemia;  hyaline  changes,  as  in  prolonged  suppuration;  and 
other  retrogressive  conditions.  More  rarely  the  condition  is  regenera- 
tive and  leuds  to  diffuse  tissue  overgro^vths  or  hyperplasia.  When 
pathogenic  bacteria  show  their  chief  activities  in  the  circulating 
blood,  the  cmdition  is  termed  septicemia.  Abnormalities  charac- 
terized by  the  circidation  of  toxins  iire  termed  toxemias,  and  the 
designation  sapremia  has  been  applied  to  those  diseased  conditions 
in  which  products  of  putrefaction  are  supposed  to  circulate  withia 
the  blood. 
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The  Specific  Results  of  Bacterial  Action 

The  circulation  of  toxins  may  chiefly  affect  certain  susceptible  cells, 
leading  to  specific  structural  alterations,  or  to  abnormalities  in  func- 
tion. Thus,  in  tetanus  there  is  a  special  stimulation  followed  by 
exhaustion  of  the  motor  cells  of  the  central  nervous  system.  In 
diphtheria  there  may  be  degenerative  changes  leading  to  various 
palsies,  resulting  from  the  specific  action  of  the  bacterial  toxin  upon 
the  motor  cells  of  the  central  nervous  system  or  upon  the  periph- 
eral nerves.  Many  toxins  have  a  specific  action  upon  the  thermo- 
genic centers  in  the  medulla; as  a  result  of  the  action  of  others,  there 
may  be  an  overgrowth  of  a  special  tissue  throughout  the  body. 
This  may  be  the  cause  of  the  lymphadenoid  hyperplasia  in  typhoid 
fever,  leukemia,  and  other  diseases,  and  the  generalized  increase  of 
connective- tissue  elements  which  lead  to  fibrous  change  in  various 
organs ;  including  arteriocapillary  fibrosis,  myocardial  degeneration, 
cirrhosis  of  the  liver,  chronic  interstitial  nephritis,  locomotor  ataxia, 
progressive  paralysis  of  the  insane,  and  other  scleroses. 


INVASION  OF  THE  BODY  BY  MICRO  ORGANISMS 

As  stated,  bacteria  may  enter  the  body  through  the  broken  or 
unbroken  skin  or  mucous  membrane;  from  these  areas  usually 
passing  into  the  lymphatics,  and  finally  entering  the  blood-vessels. 
Within  the  body  they  may  1>e  destroyed  by  bactericidal  substances, 
dissolved  by  bacterial  lysins,  or  expelled  in  any  of  the  normal  secre- 
tions or  excretions  which  escape  from  the  bod)-,  or  be  cast  off  in 
pus  or  other  pathologic  products.  Animal  parasites  enter  chiefly 
through  the  skin  or  alimentary  tract,  but  also  by  other  routes  as 
set  forth  in  chapter  iv.  Certain  special  facts  relating  to  the 
various  portals  of  entry  and  routes  of  diffusion  may  briefly  be  con- 
sidered. 

The  Skin 

l"he  well-known  experiment  of  Galld  demonstrated  that  bacteria 
could  penetrate  the  unbroken  skin.  After  rubbing  a  culture  of  the 
staphylococcus  into  the  forearm,  a  carbuncle  surrounded  by  isolated 
furuncles  promptly  developed.  Furuncles  usually  occur  on  hairy 
portions  of  the  body  rubbed  by  the  clothing,  such  as  the  posterior 
portion  of  the  neck  in  apposition  to  the  collar,  about  the  shoulder- 
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bladn,  whcrr  fragments  of  dirt  foUing  down  the  neck  art'  caught 
and  retained  by  the  shirt,  and  portions  of  tlic  wrist  in  apposition 
to  the  cuff.  In  such  places  dust  is  most  likely  lo  be  nihlK-d  into 
the  skin.  In  these  infecliotts  the  causal  organisms  probably  reach 
the  deeper  layers  of  the  skin  aUmg  the  hair  follick-s  and  sebaceous 
gbtids.  It  is  also  possible  that  they  may  enter  through  (he  sweat- 
glands,  but  this  is  less  prubabk-,  as  the  lV>w  of  perspiration  tends 
to  inhibit  their  entrance,  and  clinically  furuncks  are  rarely 
found  upon  portions  of  the  body,  like  the  palms  and  soles,  that  arc 
devoid  »)f  hair  follicles.  Ajwrt  from  the  patliogenic  cocci,  few  Isic- 
teria  arc  able  to  penetrate  the  unbroken  skin  in  sufficient  numbers 
to  cause  disease.  I'eisorLs  who  handle  dead  IxMlies  otvusioiiiilly 
develop  localized  tuberculous  lesions  (dissecting  porter's  warlj.  but 
these  occur  on  portiutts  of  the  hands  subject  to  abrasion,  and  ii  has 
not  been  shown  that  the  tubercle  bacillus  can  penetrate  the  un- 
broken skin.  'Hierv  is  also  no  eltnical  proof  that  inftvttuii  from 
S)-philitic  virus  can  occur  without  a  superficial  lesion  of  the  skin, 
although  instances  of  syphilitic  infection  through  the  skin  without 
perceptible  lesion  or  chancre  are  recorded. 

Among  the  molds  that  tn\'ade  the  skin  may  be  mentioned  those 
of  favuSi  sycosis,  herpes  tonsurans,  and  pityriasis  versicolor. 
Of  the  smaller  animal  parasites,  the  embn,'os  of  Uncinaria  duo- 
denalis  have  been  observed  to  penetrate  the  unbroken  »kin.  Tlie 
itch  mite  burro«^  in  the  upper  layers  and  the  female  of  ihe  chigo 
flea  biu-ies  itself  in  the  skin.  Tlie  ova  of  variinis  Diptera  may  Ite 
deposited  in  unprotected  wounds,  causing  thera  to  swarm  with 
mitggots.  Demodex  folliculorum  inv:Kle»  the  selmeeous  Collicles. 
With  the  exception  of  the  uncinaria,  none  of  these  parasites  invades 
internal  organs.  Of  the  micro  organisms  that  may  be  carried  into 
the  vessels  of  the  skin  by  mosquito  bites,  may  he  mentioned  the 
malarial  parasite  :md  other  hematozoa,  the  organism  of  yellow 
feTer,and  forms  of  Slaria.  Demaatobianoxaltsof  Central  America 
and  the  lar\'a  of  the  cayor  fly  of  Africa  burrow  beneath  the  skin 
and  produce  suppurative  local  lesions. 

Wounds. — Those  organisms  that  are  able  to  invade  the  unin- 
jured !>kin  may  enter  more  readily  thniugh  lireaks  in  the  continuity  of 
the  cpitbeliura.  In  this  way  there  may  occtu-  infection  by  any  of  the 
pus- forming  burteria.  by  the  bacilli  of  tuberculosis,  g)anden<;,  tetanus, 
pIaEue,and  malignant  edema, the  fimgi  of  actinomycosis  and  Madura 
foot,  the  virus  of  ^ypliilis,  and  other  pathogenetic  agents.     For  in- 
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fection  the  lesion  m-rds  be  vcn-  sliKhl.  llic  prick  of  a  tliorn  being 
sufTicicnt  to  produce  the  iiifeciinn  of  Mudura  foot,  snd  a  scrutcb 
of  a  rtisty  nail  to  cause  tetanus.     A  scratcb  or  sligbt  abrasion  will 
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permit  the  inociilaliun  uf  vaccinia,  sypbilis.  or  tubcrcultiitis.  Mitm- 
mnry  nbiicesscs  ina>'  occur  in  sequence  to  sliKht  fissures  fif  ttie  nipples. 
In  freely  open  wounds  the  danger  nf  serinus  infection  is  relatively 
less  1b:ui  in  tuirrciK'  piiueiured  ones,  provided  no  litr^e  serous  cavity 
is  opened.  In  such  wruiids  llie  free  access  of  oxygen  inhibits  the 
growth  of  the  bacteria  uf  tetanm,  and  of  nialignaat  or  gaseous 
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edcnia,  white  tlic  frit:  drainage  favors  the  removal  of  these  and  other 
pathogenic  orguiiunift.  Aveumulations  of  fluid  in  Httunds,  fortniiig 
theso-callcd  'dead  spaces.'  are  favorable  to  bacterial  muUiplication, 
aiHl  by  pressure  tend  to  interfere  with  the  protective  action  of  the ' 
adjacent  tissues.  It  is  claimed  that  saprophytic  bacteria  placed 
upon  fresh  n-ounds  miiy  W  detected  in  inlernal  organs  wilhin  flflceii 
to  twrenty  minutes,  indicating  the  rapidity  of  the  invasion.  When 
granulations  cover  the  wound,  the  danger  from  sq>tic  iilwirptinn  is 
dimini<4heiJ.  The  older  surgeons,  appreciating  this,  permitted  the 
flaps  of  amputation  wounds  to  grnnuliile  before  coapliiting  than. 

The  Nose,  Mouth,  and  Pharynx 

Tile  mouth  cnnstnntly  contains  large  numbers  of  bacteria,  most 
of  which  arc  harmless.  In  many  mouths  there  arc  also  present 
pathogenic  nrgnnisms  of  low  virulence.  These  may  invade  the  tissues 
and  produce  disease,  should  any  cause  suDicii-ntly  reduce  the  celhi- 
lar  resistance.  Tliis  probably  explains  the  causation  of  tlie  so-called 
ether  pneumonia,  i'neumococci  harndessly  present  in  the  secre- 
tions of  the  mouth  may  be  inhaled  into  Ihe  lungs  during  anesthesia, 
where,  favored  by  the  depressing  conditions  incident  to  operation, 
they  may  excite  inllnmmutinn.  Diphtheriii  bacilli  nftcn  renuiin  for 
montlis  in  the  secretion  of  the  rooulh  and  throat,  especially  in 
those  who  have  hud  or  hsive  been  in  contact  wilh  the  disease.  Such 
persons  are  a  constant  menace  to  those  nonimmune  persons  with 
whom  tlicy  associate.  Diphtheria  haciUi  may  also  remain  in  the  pha- 
rj-nx.  lar\nx.  or  nose  for  many  weeks.  Tlie  tonsillar cr>-pls  may 
harbor  various  cocci  with  pidhogenic  tendencies,  Miller  Iws  shown 
that  certain  saprophytic  organisms  act  upon  the  starchy  food  col- 
lected about  the  teeth,  with  Ihe  prnduclion  of  lactic  acid,  which 
gradu^illy  dissolves  the  mineral  part  of  the  tonlli  structure,  where- 
upon other  bacterial  forms  penetrate  and  destroy  the  decalcified 
portions  of  the  tooth.  leading  to  dental  caries.  The  nose  is  protected 
against  bacterial  invasion  by  the  presence  of  a  mucus  unfavorable 
for  bacterial  growth,  and  a  lining  of  cilinled  cells,  that  tend  to  remove 
foreign  particles.  Hesides  this.  Ieukoc>'lcs  and  other  cells  are 
present  that  prohahly  exert  a  tmctericidal  action.  Parke  and 
Wright  found  that  the  nasal  mucus  contains  comparatively  few 
tutctcrin,  and  that  it  has  a  bactericidal  nelion  tiiM>n  the  anthrax 
bacillus,  although  little  or  none  upon  many  other  germ^^  studied  in 
Uiis  relation.      The  organisms  of  rhinoscleroma  ami  glanders  are 
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prone  to  invade  the  mucous  membranes  of  the  nose  and  palate. 
Of  the  anima]  parasites,  the  ova  of  dipterous  insects  may  be  de- 
posited in  the  nose  and  the  larvse  (maggots)  may  occasion  not  only 
marked  inconvenience,  but  even  fatal  disease.  The  screw-worm,  or 
larva  of  Lucitia  macellaria,  may  penetrate  the  nasal  mucosa  and  even 
destroy  the  cartilages  and  bones.  More  rarely  certain  Pentastomes, 
as  the  lan'ffi  of  the  Linguatula  rhioaria  and  Porocephalus  con- 
strictus,  invade  the  nose,  its  accessor)-  sinuses,  and  even  the  internal 
organs,  as  the  lungs,  liver,  and  kidneys. 

Accessory  Sinuses. — From  the  mouth  and  nasopharynx,  infec- 
tion may  spread  to  the  ethmoidal  or  frontal  cells,  to  the  antrum, 
the  internal  ear,  or  the  lachrymal  duct  and  conjunctiva.  Such 
extensions  occur  in  the  exanthemata,  especially  measles,  scarlet 
fever,  and  smallpox,  and  in  diphtheria,  influenza,  tuberculosis, 
pertussis,  and  other  infectious  diseases.  The  most  frequent  of  the 
serious  infections  is  that  of  the  middle  ear,  which  often  leads  lo  the 
perforation  of  the  drum-head,  infection  of  the  mastoid  cells,  necrosis 
of  the  temporal  bone,  and,  at  times,  through  contiguity,  to  septic  in- 
fectionof  the  lateral  sinus  and  the  cerebral  substance,  with  the  produc- 
tion of  thrombophlebitis  and  cerebral  or  cerebellar  abscess.  For 
these  serious  complications,  measles  and  influenza  are  especially 
responsible.  The  tubercle  bacillus  may  remain  dormant  in  a  diseased 
middle  car  for  years,  and  fmally  take  on  renewed  activity  and  gen- 
eralize the  infection. 

Infection  through  the  external  ear  is  less  important,  and  usually 
results  only  in  localized  abscesses  or  furuncles  of  the  meatus.  In- 
fectiim  of  the  internal  ear  through  the  meatus  is  uncommon.  The 
lachrjrmal  ducts  are  not  infrequently  involved  in  rhinitis,  with 
resulting  troublesome  forms  of  dacryocystitis  and  even  lachrymal 
sinusitis. 

The  conjunctiva  is  often  infected  directly  through  contact  with 
towels,  fingers,  dust,  and  other  objects  carr\ing  infectious  organisms. 
Gonorrhea,  trachoma,  and  other  forms  of  purulent  ophthalmia 
are  the  diseases  most  frequently  transmitted  in  this  way. 

Antral  infection  may  result  from  the  extension  of  rhinitis,  or 
through  the  root  of  a  diseased  tooth. 

Gastro-intestinal  Tract 

At  birth,  no  micro-organism  is  normally  present  in  the  alimen- 
tary canal,  but  in  the  course  of  some  twelve   or  eighteen  hours 
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bacteria  appear  in  the  intestinal  coulcnts,  and  th<.T<ca(tcr  arc 
prcsciil  thn>ti^[u)ut  the  life  a{  the  individual.  Tlie  stomach,  with 
its  acid  secretion,  contains  fcwt->t  bacteria,  while  the  contents  of 
the-  lurj^e  iiileslints  exhibit  the  largest  numl>er.  In  milk-fed  bubics 
two  organisms  are  found  to  be  constant  and  to  predominate  over 
all  other  varieties— Bacillus  coli  communis,  which  h;is  heeu  noticed 
ill  largest  number  in  the  lower  bowel,  and  Bacillus  lactis  aero- 
genes,  which  appears  to  prerlominate  in  the  upjxT  p.irt  of  the 
iiifaiililc  small  intcsliiic.  There  arc  also  lesser  and  variable  numbers 
of  other  bacteria,  yeasts,  and  molds.  The  constancy  with  which 
micro-organisms  are  found  in  the  stomach  and  hite.slines  in  health 
has  verj-  naturally  suggested  that  they  play  an  essential  part  in  the 
pniecss  of  <li;|;e»tii)n.  To  determine  if  this  be  tto.  Nuttall  ;iiul  Tliicr- 
feldcr  performed  with  careful  aseptic  precautions  Cesarean  section 
U|xin  four  guinea  pi^s  alHiut  to  be  delivered.  The  young  niiimab 
were  immediately  introduced  into  a  sterile  glass  chamber,  arranged 
to  jiermit  veiitilalion  nnd  feeding  without  the  ingress  nf  bncteri:i. 
These  animals  remained  well,  gained  in  weight,  and  after  eight  and 
fourteen  days  were  killed,  and  the  alimentar\-  canals  found  1o  lie 
sterile.  Schottclius,  experiment ing  uix)n  incubated  eggs,  obtained 
contrap.'  results,  those  chickens  kept  under  aseptic  conditions  pining 
awiiy  after  llic  twelfth  da>',  while  the  cliickenH  fed  on  itnsterilized 
food  thrived.  These  residis  are  contradictory,  and  neither  is  con- 
elusive. 

Observations  made  upon  infants  and  adults  indicate  that  bacteria 
are  not  essentiiil  to  niwmal  digestive  fuuelinn.  rX'Spite  the  re- 
peated accessions  of  large  numbers  of  bacteria  through  the  act  of  swal- 
lowing, the  stomach  nnd  ileimi^portions  of  the  alimentary  lulw  most 
active  in  the  digestive  processes — contain  relatively  the  smallest 
number  of  hucleria,  while  in  the  colon,  in  which  llure  is  the  least 
digestive  action,  bacteria  are  found  in  greatest  number.  It  is 
priibiible  that,  were  it  not  for  the  repeated  uecessinns  of  bacleriii 
Ihrnugh  the  csoptiagtis.  the  .iitomaeh  and  upper  Ixiwel  would  spce<lily 
become  sterile.  Van  Putcren  studied  bacteriologically  the  con- 
tents  of  the  stomach  in  heidlhy  babies,  nnd  found  thiit  in  18  ]xt 
cent,  of  the  nursing  infants  whose  mouths  were  carefully  washed 
out  before  feeiling  the  g^istric  contents  were  sterile,  a  condition  that 
juld  hardly  be  prcst-nt  were  bacteria  essential  to  the  digestive  prt>- 
ses.  Many  tissues  show  a  cnuslant  tendency  to  inhibit,  remove, 
or  destroy  the  bacterial  activity,  and,  as  will  be  referred  to  later. 
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the  leukocytes  seem  to  be  engaged  in  a  continuous  warfare  with 
the  microorganisms. 

The  digestive  action  of  bacteria  obtained  from  the  gastro-intes- 
tinal  tract  has  been  found  to  be  feeble  as  compared  with  the 
action  of  the  normal  ferments.  Moreover,  injurbus  compounds  are 
frequently  produced.  For  example,  the  formation  of  peptones  by 
bacteria  is  usually  but  a  step  in  a  putrefactive  process,  the  peptones 
formed  being  finally  converted  into  various  end-products  of  putre- 
faction, many  of  which  are  toxic.  In  their  action  upon  carbohy- 
drates, bacteria  form  such  irritating  substances  as  alcohol  and  acetic 
and  lactic  acids;  while  from  the  fats  and  oils  various  disagreeable 
and  toxic  fatty  acids  are  evolved.  In  addition  it  has  been  shown 
that  germ-free  solutions  of  the  normal  ferments  retain  their  diges- 
tive powers.  There  is,  therefore,  ground  for  believing  that  bacteria 
are  not  essential  to  the  digestive  process,  and  it  would  seem  that 
their  constant  introduction  can  scarcely  be  of  evoluticmar\-  signifi- 
cance, unless  in  the  development  of  natural  immunity  against 
kindred  pathogenic  forms,  as  it  necessitates  a  continuous  greater 
or  less  expenditure  of  resistive  force  on  the  part  of  the  organism. 

Of  the  bacteria  that  may  directly  invade  the  body  through  the 
walls  of  the  alimentary  tract,  we  have  the  micro-organisms  of  typhoid 
fever,  cholera,  tropical  dysentery  (including  the  bacillarv-  and 
amebic  forms),  and  other  diseases.  Booker  tjclieves  that  excessive 
numbers  of  the  colon  bacillus  and  of  Bacillus  lactis  acrogenes  may  he 
responsible  for  the  milder  forms  of  diarrhea.  Bacillus  proteus  vul- 
garis seems  to  be  responsible  for  more  serious  and  chronic  forms,  while 
the  very  serious  toxic  and  often  chronic  types  are  particularly  asso- 
ciated with  streptococci  and  other  micrococci. 

Most  of  the  animal  parasites,  including  the  round-worms, 
flukes,  and  tapeworms,  are  acquired  by  the  ingestion  of  infected 
food  or  water,  as  has  been  set  forth  in  a  previous  chapter.  The 
eggs  of  various  insects  may  be  swallowed  and  the  lar\'£e  may  develop 
within  the  intestinal  tract;  among  such,  the  house-fly,  the  flower 
fly,  the  blue-bottle  fly,  and  other  Diptera  maybe  mentioned.  In- 
stances in  which  the  larvte  of  beetles  and  molhs  have  occurred  in 
the  intestinal  tract  are  also  on  record. 

The  Liver 

Adamt  believes  that  in  health  a  certain  number  of  bacteria  are 
taken  up  from  the  alimentary-  canal  by  leukocytes  and  carried  into 
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the  lymplialic  glands  or  tlie  venules  of  the  portal  s>-steni.  In  the 
lymphatic  glands  or  the  liver  Ihev  are  destroyed  by  Uie  leukocytes 
or  by  the  endothelial  cells.  Should  any  bacteria  enter  the  s>'steniic 
circulatioii  thruugh  the  liver  or  the  llioraoic  diict,  the  kidne>'S  and 
perhaps  other  nr^ns  tend  to  remove  them.  There  may  exist, 
therefore,  s  eondilion  of  latent  microbism  ur  latent  infcctinn,  and 
this  may  be  accentuated,  if  there  be  an  excess  of  bacteria  in  the 
intestines,  into  a  condition  of  subinfectiun  associated  with  a  chronic 
indammaton,'  disturbance  in  the  lymph-elands,  liver,  kidne>'s,  and 
other  organs.  Such  a  condition  may  be  the  cause  of  forms  of  hepatic 
cirrhosis.  Tlie  pif; mentation  (Iiciiiochroraatosis)  of  the  livcr-cclIs, 
h-mph- glands,  and  abdominal  wall,  Adami  attributes  to  the  multi- 
tude of  disinlegrnting  bacteria  deposited  in  the  cells.  A  similar 
condition  of  the  liver  has  been  found  in  cases  of  pernicious  ane- 
mia, and  this,  together  with  the  chronic  inflammatory'  condition  in 
the  upper  digestive  tract,  is  supposed  to  be  due  to  the  passing  into 
the  portal  liliiod  of  excessive  mnnt)CTS  of  i-olun  or  allied  bacilli 
which  subsequently  take  up  iron -containing  pigment  from  disin- 
tegrated red  corpuscles. 

Respiratory  (Laryngo-bronchial)  Tract  n 

TIjc  nose,  mouth,  and  pharynx  have  been  considered  in  a  former 
connecti()n  (p,  i6ft).  That  solid  pnrlicles  freqtienlly  enter  the  pul- 
monary alveoli  is  proved  by  the  frequency  with  which  postmortem, 
examinations  show  grit  diffused  through  the  lungs.  I 

If  such  coarse  particles  may  gain  entrance  to  the  air -cells  during 
life,  it  is  evident  that  minute  parasites  may  likewise  be  conveyed. 
Experimentally,  infections  have  been  produced  by  inhalation,  but 
as  a  rule  with  eoti-iidi-rnble  difficulty,  ami  at  present  it  is  gem-rally 
believed  tliat  under  the  ordinary  conditions  of  life  ihc  lungs  arc 
rather  infrequent  portals  of  entry, 

Tlie  localization  of  disease  in  the  lungs  is  not  a  proof  of  primar>' 
invasion  through  the  respiralor\'  tract.  The  causal  agents  of  many 
respiratory  diseases  are  now  believed  to  enter  through  the  lympli- 
atics  from  ihe  nasopharvnx  or,  by  way  of  the  thoracic  duct,  from 
the  gaMro-inlestinal  or  other  remote  tracts.  The  coloniimliou  of 
bacteria  in  the  lungs  depends  more  upon  the  relative  susceptibility 
of  these  organs  than  upon  the  pftrliil  of  entry.  The  lungs  are  guarded 
by  Ihc  various  protective  devices  of  the  Upper  respiraton.'  tract,  so 
tJiAt  pulmonary  infection  is  much  mint-  likely  after  tmchvotomy  or 
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laryngotomy.  An  unportattt  mode  of  infection  is  by  the  inspiration 
of  infectious  mucus  or  food. 

This  is  especially  apt  to  take  place  during  anesthesia  (inspiration 
OT  ether  pneumonia)  and  after  intubation,  and  in  conditions  of 
paralysis  of  the  pharynx  or  of  profound  asthenia.  Parasitic  molds, 
including  varieties  of  the  aspergillus  and  mucor,  are  occasionally 
carried  to  the  longs  in  respiration  and  produce  disease.  One  of 
the  most  important  of  these  is  Aspergillus  fuinigatus. 

The  evidence  that  Wasdin  puts  forward  in  support  of  the  theory 
that  yellow  fever  and  typhoid  are  respiraton,'  infections  is  insuf- 
ficient, and  the  view  is  at  variance  with  establbhed  knowledge. 

Infections  through  the  External  Genito-urinary  Tract 

The  bacteriology  of  the  female  generative  organs  has  been  in- 
vestigated by  Hausmann,  Stroganoff.  Winter,  D<)derlein,  Kronig, 
Menge,  Williams,  and  others.  It  has  been  shown  that  in  health 
the  secretions  of  these  organs  are  either  sterile  or  nonvirutcnt.  At 
birth  complete  sterility  exists,  but  the  external  genitals  arc  soon  con- 
taminated and  the  vagina  becomes  the  seat  of  an  acid-forming  bacil- 
lus that  usually  persists  throughout  life.  l"his  organism  apparently 
produces  lactic  acid,  rendering  the  vaginal  mucus  an  unfavorable 
medium  for  the  growth  of  most  bacteria,  and  the  bacillus  is  also 
credited  with  the  ability  to  destroy  directly  many  pathogenic  forms. 
While  such  organisms  as  the  pyogenic  streptococci  may  contaminate 
the  skin  of  the  external  genitals,  it  is  generally  admitted  that  they  lose 
their  virulence  or  disappear  as  the  cervix  is  approached.  Diiderlein 
found  that  pyogenic  organisms  experimentally  introduced  into  the 
vagina  disappeared  within  a  few  hours;  while  if  an  antiseptic  douche 
of  sublimate  were  given,  the  normal  disinfecting  action  of  the  vaginal 
mucus  was  markedly  delayed.  The  vaginal  secretions  in  pregnancy 
are  also,  as  a  rule,  free  from  pathogenic  micro-organisms,  so  that 
autoinfection  from  this  source  rarely  or  never  occurs.  Agiiinst  a 
few  disease-producing  bacteria,  notably  the  gonococcus,  Doder- 
lein's  acid-forming  bacillus  affords  little  protection,  although  even 
this  coccus  apparently  finds  the  vaginal  secretions  the  least  favorable 
habitat.  In  an  extensive  series  of  examinations  of  prostitutes  Laser 
found  the  gonococcus  most  frequently  in  the  urethral  and  in  the 
cervical  canal  and  rarely  in  the  vagina.  It  is  interesting  to  note 
that  four-fifths  of  the  m  cases  in  which  this  micro-organism  was 
found  gave  no  gross  evidence  of  gonorrhea. 
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Wiih  tbc  norinal  rcsbltng  mt^tianism  inhibited  by  clictnical  or 
moi-hankiil  influences,  invnsian  by  ttie  pyogenic  urKuniNms.  ihc  diph- 
theria bacillus,  certain  molds,  and  perhaps  by  the  causa]  accnl  nf 
carcinoma  may  occur.  Tuberculous  infection  is  a  rare  but  p<*s- 
sible  eondition:  syphilitic  and  chancroidal  infection  seem  not 
to  be  hindered  by  ihc  nomiul  ^<^cTeliI)ns,  alllioiigh  for  their  occur- 
rcnee  a  sllKbt  nicclianicnl  Iesii>n  itiay  be  m'LC'.i<«:ir>-.  The  uteriDt 
secretion  is  normally  alkaline  and  the  fallopian  tubes  and  the 
endometrium  iirc  lined  by  cells  having  ciliu  that  wme  towiird  the 
cervix.  The  ccr\'ix  normally  eonlnins  a  plug  of  mucus  tliat  seems 
to  be  iinfa\-ombIe  to  baclcrial  (i;rnwth.  The  studies  of  various 
observers  unite  in  demonstralins  that  ihc  uterine  cavity  in  health 
contains  no  bacierin.  Oilier  than  the  gnnocticcus,  few  bacteria  in- 
rvade  the  uterine  ca\'ity  from  below,  except  iu  the  presence  of 
mechanical  injury. 

The  smegma  bacillus,  ficqucnlly  found  on  the  external  genitals  of 
both  sexes,  seems  to  be  free  from  pathogenic  action.  It  is  easily 
mistaken  for  Ilie  tubercle  bacillus,  which  it  closely  tesembles  in  form 
and  staining  reactions. 

nic  male  urethra  is  probably  normally  free  from  bacteria  except 
within  a  short  distance  from  Ihc  uiciitus. 

Role  of  LymphadenoEd  Tissues 

Various  cnllections  nf  lymphadcnnid  tissues,  represented  by  the 
fmicial  and  pharyngent  tonsil  ami  the  solitary  and  ngminate  follicles 
of  the  intestine,  norniully  seem  to  have  an  action  in  protecting  the 
body  against  the  invasion  of  bacteria  and  their  products.  U'lieo 
diseased,  however,  this  protcelive  action  may  not  only  be  Iral, 
but  the  masses  of  lymphatic  cells  may  afford  portals  of  entry  to 
Ixicleriii.  Thus,  in  typhoid  fever  il  is  probable  that  the  bacteria 
invade  the  body  through  Peycr's  patches,  which  are  also  invnlved 
iu  tuberculous  nlcenilion  of  the  Imwel.  The  fancial  tonsil  is 
especially  important,  ttlicn  diseasetl,  the  enlarged  cr\*pls  that  it 
rontaimt  ser%'e  as  a  nidus  for  the  growth  of  liaclcrin,  while  its  sub- 
stance seems  to  be  hut  a  slight  barrier  against  the  invasion  of  the 
tributary  lymphatic  vessels.  In  the  limited  number  of  iKtclerio- 
higic  examinations  of  tlie  tonsil  that  have  been  made  by  Dicutafoy, 
Lathim.  Pnedniann.l'lmnn.iin<l  others,  tubercle  bacilli,  or  evidences 
of  a  prinvary  tuberculous  infcclii-n  thinugh  the  limsil.  were  found 
in  a  large  percentage.     The  sueallMl  scrofulous  glands  of  the  neck 
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probably  result  almost  invariably  from  invasion  of  tubercle  bacilli 
through  the  tonsils.  Pulmonary  tuberculosis  may  also  originate 
through  this  source.  Present  knowledge  indicates  this  route  as  at 
least  as  probable  as  direct  aerial  invasion.  Diphtheria  usually  at- 
tacks the  tonsils  first.  Certain  of  the  acute  eruptive  fevers,  as  scar- 
latina aod  measles,  are  believed  to  have  the  tonsil  as  a  portal  of 
entry  to  the  system.  Acute  articular  rheumatism  and  its  sequels, 
as  well  as  other  forms  of  polyarthritis,  are  not  infrequently  preceded 
by  an  attack  of  tonsillitis,  suggesting  that  the  invasion  occurs  at 
this  point.  Endocarditis  or  pericarditis  unassociated  with  arthritis 
may  have  similar  origin.  In  those  forms  of  typhoid  fever  without 
intestinal  lesion  it  is  suggested  that  infection  occurs  through  the 
tonsils.  Finalh',  the  frequency  with  which  severe  systemic  intoxi- 
cation results  from  forms  of  tonsillitis  of  uncertain  bacterial  origin 
is  well  known. 


DESTRUCTION  AND  ELIMINATION  OF  MICRO- 
ORGANISMS BY  THE  BODY 

Within  the  body  bacteria  usually  first  enter  the  lymphatic  channels 
and  are  carried  to  the  neighboring  lymph-glands.  Here  they  may 
be  destroyed  by  the  bacteriolytic  action  of  the  cells  or  may  break 
through  the  lymphatic  barriers  and  invade  the  blood.  Within  the 
blood  they  must  contend  against  the  germicidal  activities  of  the 
plasma,  the  phagocytic  action  of  the  lcukoc\'tes,  and  the  bacterio- 
lytic properties  of  both  the  white  and  red  corpuscles.  Should  they 
successfully  resist  these  various  agents,  there  remain  certain  organs 
containing  cells  having  well-marked  bactericidal  properties.  Of 
especial  importance  is  the  liver.  If  suspensions  of  bacteria  be  in- 
troduced into  the  portal  vein,  many  organisms  otherwise  virulent  will 
be  overcome  by  the  hepatic  cells,  so  that  the  blood  leaving  the  liver 
will  be  found  to  contain  either  no  bacteria  or  bacteria  much  reduced 
in  virulence.  This  action  has  been  shown  to  be  well  marked  against 
the  bacillus  of  anthrax  and  Staphylococcus  aureus.  In  general  the 
bactericidal  power  of  the  lungs  seems  to  be  much  less  than  that  of 
the  liver ;  yet  against  Streptococcus  pyogenes  the  lungs  show  a  well- 
marked  protection,  while  the  liver  has  but  little.  It  is  believed 
that  the  kidneys  nearly  equal  the  liver  in  bactericidal  activity, 
while  the  brain  seems  to  possess  this  power  in  but  slight  degree. 
Although  not  experimentally  demonstrated,  the  action  of  the  red 
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bone-maiTow  may  b«  very  important,  and  may  explain  why  injuries 
to  bones  in  Uic  young  apparently  may  delrrmtnc  the  luealizatit^n  of 
tubercuUxkU.  Thi^  <iubjcct  will  be  further  considered  in  the  chapter 
upon  "Immunity." 

Bacteria  seem  to  be  eliminated  by  the  usual  cmuactories,  espe- 
cially the  skin,  the  intestinal  tract,  and  the  kidueys.  In  health, 
t]ie  nuimmnry  gUitids  are  :ippareiitly  not  an  exit  for  Uie  bacteria 
in  the  blood ;  hut  the  experiments  of  Balch.  Wcleminsky,  and  othcn 
iiHlicate  that  in  severe  or  lonj^-conlinuccl  illness  they  m;iy  thus  be 
ctiminatcd.  /\s  is  elsewhere  mentioned,  tubercle  bacilli  have  re- 
peatedly been  found  in  the  millc  from  tul)MX-ulous  cows  free  freno 
demonstrable  disease  of  the  udder.  Clinical  observations  indicate 
thai  a  similar  eliniimition  may  occur  in  women. 

Bacteria  may  remain  for  long  periods  of  time  within  the  body 
after  the  subsidence  of  the  elinieiil  symptoms  of  iiift-ction.     Tliis  ix. 
exemplified   in   tlic   persistence  of  diphtheria  bacilli   in  the  throat' 
and  nose,  of  tubercle  bacilli  in  encap»ulaled  fnci  in  the  lungs,  and 
of  typhoid  bacilli  in  tbc  intestines,  gall-btaddcr,  and  tuinary  tract. 


Section  III 
THE  PREVENTION  OF  DISEASE 


CHAPTER  XI 
IMMUNITY 


Natural  Immunily — Its  Relativity;  Modifying  Factors.  Acquired 
Immunity — Ehrlick's  Lateral-chain  Theory;  Active  Immunity, 
Methods  of  Production;  Passive  Immunily.     Practical  Applications. 

Immunity,  or,  as  it  is  sometimes  termed,  insusceptibility, — the 
ability  to  resist  disease, — has  been  the  subject  of  earnest  and  indus- 
trious studies  by  hygienists  and  bacteriologists,  especially  during  the 
last  decade.  The  conditions  upon  which  immunity  really  depends, 
however,  remain  yet  to  be  learned,  and  all  that  has  been  thus  far 
attained  by  most  painstaking  research  and  reHection  is  a  knowledge 
of  some  of  its  chief  phenomena. 

While,  no  doubt,  exemption  from  many  of  the  diseases  of  metabo- 
lism, and  ability  to  maintain  the  integrity  and  physiologic  activity  of 
the  tissues  in  the  presence  of  injurious  substances— leuco mains  and 
the  like — depend  in  large  measure  upon  cellular  or  local  immunity, 
— that  is  to  say,  upon  the  abihty  of  the  cells  to  resist  injurious  agents 
and  to  exercise  proper  selection  in  relation  to  the  nutrient  pabulum, 
as  well  as  upon  the  harmonious  workings  of  related  and  correlated 
groups  of  cells, — the  best  opportunities  for  the  study  of  the  phenom- 
ena of  immunity  are  afforded  by  the  specific  infections  and  intoxica- 
tions. In  these  pathologic  conditions,  by  working  with  the  living 
causal  agents  of  disease  or  with  those  toxic  products  by  which  their 
detrimental  influence  is  exerted,  we  are  able  to  make  accurate 
observations  and  deduce  justifiable  inferences, 
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IMMUNITY 


NATURAL  IMMUNITY 

The  inoculation  of  a  givQii  iiatlm^enic  micro-organism  into  a 
number  of  aiiimaU  of  dt(Ti-R-nt  spt-cits  sluiost  invariably  rc&uUs  in 
the  di'mnnstration  l)mt  all  are  not  iH|nally  »i8c«ptible  1o  its  opera- 
tions. Thus,  should  a  virulent  culture  of  Llic  diphtheria  bacillus  be 
jnocututi'd  into  a  rabbit,  a  guint-a-pig.  a  white  rat,  and  a  mouse,  the 
giiitieu-pig  would  die  firel,  and  the  rabbit  iwxt;  the  white  mou»e 
might  not.  and  Ihc  white  rat  certainly  would  not.  be  injured.  Wlicn 
theexpi.'rimt.-ntof  inoeulatingwithcliphllieriu-ciilturi-sa  large  number 
of  guinea-pigs  and  a  large  number  of  lats  is  made,  it  follows  witliout 
fail  that  every  guinea  pig  will  die.  but  every  nit  wilt  n-main  nnhanned. 
We  find,  therefore,  that  the  rat  is  oaturally  immune  against  diph- 
theria. A  white  rat  can  tolerate  a  dose  of  diphtheria  toxin  large 
enough  to  prijvc  It-thul  to  3  horses,  or  to  1  ,^00  guinea-pigs,  yet  be 
scarcely  discommoded  by  the  itioeulation. 

'Hic  while  rat  is,  thus,  not  only  able  to  resist  the  growth  of  the 
diphtheriii  bacillus  in  its  body,  but  is  ulso  able  to  resist  the  physio- 
logic effects  of  the  poisonous  snbstance  by  which  the  diphtheria 
bacillus  produces  its  injurious  effects — i.  e.,  the  diphtheria  toxin. 
For  a  long  time  this  important  fact  was  not  n-cognized.  nnd  the 
failure  to  conceive  that  animals  were  immune  against  infections 
because  they  were  immune  against  the  pt>isons  generated  in  those 
infections,  rather  than  because  tliey  were  able  to  destroy  the  infec- 
tious agents,  led  to  most  egregious  errors. 

We  have  not  far  to  look,  however,  to  deiennine  the  tnith  of  this 
fact;  for  in  investigating  the  poisonous  effects  of  serpents*  venom 
we  find  the  same  variations  among  different  species  subjected  to  it 
that  characterii!c  the  infectious  diseases.  Thus,  comiwring  the 
relative  susceptibility  of  animals  to  this  toxic  substance  in  figures 
representing  the  dose  recinired  for  each  kilo  of  body-weight  in  order 
to  produce  death,  we  find  it  varying  from  1  for  the  rabbit  and  2  for 
the  dog,  to  15  for  the  mongoose  or  the  ichneumon.  Similarly,  the 
ability  of  dogs  to  resist  the  inlluenee  of  moqihin  is  known  to  ever>' 
physiologist ;  while  it  is  an  evm-day  obscr\'ation  that  certain  animals 
regularly  feed  upon  vegetation  the  juicesof  which  are  injurious  and 
often  fatal  to  others. 

When  an  attempt  is  made  to  explain  this  natural  immunity,  many 
difiiculties  arc  encountered,  and  no  single  solution  seems  sufiicienl 
for  the  problems  presented  by  all  cases.     Indeed,  authorities  are 
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pron«  to  speak  of  Uic  'v-ariaus  mechanisms'  and  'numi-rous  defenses' 
by  wliich  animuls  c^'upe  infection  and  intuxicaliun. 

Concerning  Immunity  against  infection  two  theories  were  ex- 
tremely popular  sume  y(.-ars  ugo,  Unr,  Kuggestt.'d  by  Bnchm-r,  was 
ttiat  the  bloott  ci>iiliuned  certain  bacteriolytic  or  bactericidal  sub 
staiMX-s  by  which  the  dcstruclioD  of  disease  germs  was  brought  about. 
These  substances  are  known  as  alexins,  llieir  presfiiee  si-ems 
to  have  been  sufficiently  demonstrated  experimentally,  and  tlteir 
importance  has  never  bem  complelely  dispmvcd. 

Tlie  other  theory  was  tliat  of  MelsehiiikolT,  who  believed  that 
all  forms  of  immunity  dcpeuded  upon  the  tendency  of  the  leukocytes 
nf  the  blood  to  atlaek  and  dfsln)y  the  germs  of  disease.  It  seems 
to  have  been  shown  that  this  phagocytosis,  or  cellular  desiniclion 
uf  microorganisms,  is  a  fad ;  though  it  hus  not  bi-en  satisfactorily 
demonstrated  that  it  is  an  im{]nr1iint  factor  in  immunity.  Leaving 
this  classical  argument  out  of  the  present  discussion,  it  seems  true 
that  neither  of  the  hypotheses  cited  reaches  the  pith  oi  the  mutter; 
which  is,  that  immunity  depends  essentially  upon  the  al^hty  of  the 
animal  to  endure  the  poisons  provocative  of  the  dise:ise,  and  that 
when  this  vmltirance  is  present.  Ihe  bacteria  palhogenic  fnr  other 
^xcics  are  to  tlie  immune  animal  but  as  ordinary-  harmless  micro- 
Of^ganisms. 

The  ability  to  resist  intoxication,  therefore,  is  the  subject  needing 
elucidation;  but  here  we  find  difKculties  that  have  not  been  sur- 
mounted.  It  is  suggested  that  the  poisotis  or  toxins  are  overcome 
through  the  agency  of  neutralizing  substanci-s — 'antitoxins' — 
present  in  the  animal's  blond;  and  this  may  lie  correct,  though  the 
proof  is  not  yet  at  hand.  The  obstacles  are  easily  understood.  In 
speaking  of  venom  it  has  been  slated  that  the  dog  is  twice  us  resistant 
as  the  rabbit — or,  in  other  wortis,  that  to  kill  a  dog  requires  double 
the  dose  that  is  fatal  for  a  rabbit  of  equal  wx-ight.  To  demon- 
strate, therefor<'.  that  the  blood  of  the  dog  contained  antitoxin  by 
which  it  neutrahzed  the  dose  fatal  for  the  rabbit,  would  require  the 
introduction  into  Ihe  rabbit  of  a  quantity  of  dog's  blood  equal  to 
one-half  of  its  entire  blond  bulk — a  task  manifestly  impossible. 
Thus,  the  detection  of  small  quantities  of  antitoxin  is  extremely 
difficult.  There  are.  however,  some  obser\*ations  pointing  toward 
the  presence  of  antitoxin  in  normal  bloods.  Bolton.  Cobbelt. 
Woodhead.  Roux,  Mcl'arlund,  and  others  have  found  a  sub- 
stance in  the  blood  of  normal  horse*  capable  of  neutnilizing  diph- 
V— 1» 
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theria  toxin.  Abel  has  ocx:asionalIy  found  niititoxin  (diplithnia) 
in  the  blood  uf  lu-althy  hunuin  adults.  Fischcl  and  Wuii^-tihfim 
found  it  in  the  blooil  of  iicw-liorti  babes.  I'hii^lix  found  thiit  thu 
heated  blood  of  the  hedgehog  protected  other  aninmls  against  viper 
vmom.  [n  certain  instanct^,  on  the  other  hand,  immunity  maydc- 
pi-nd  not  upon  chemicul  neutralization  of  toxin  but  on  a  different 
form  of  chemical  negation—^  compktc  antagonbm,  or  an  utter  in- 
difference— in  the  relation  of  body-cells  to  specific  dtsease-pot»uns,  soj 
thul  iKi  reaction  whatever  takes  place.  Metsclinikofl's  expertmeuts 
would  indicate  some  such  negati\-c  relation  between  the  toxin  of  teta- 
nus andlhe  nervous  tissues  of  animals  immune  n);:iinst  ihat  dbeaae.. 
Whatever  it  may  depend  upon,  there  are  certain  facts  conccmingl 
oatuml  immunity  which  arc  of  the  utmost  importance  to  all  who 
are  engaged  in  Ihe  prophylaxis  and  Irealmetit  of  disease.  Among 
these  must  be  mentioned  its  reUtivity  and  variability. 

Thk  Relativity  and  Vabiadilitv  op  Immunity 

Anim:ds  eommoiily  present  one  or  the  otlier  of  ihrcc  cowUtic 
as  regards  natural  immunity: 
,1.  They  are  by  inherited  physiologic  peculiarity  able  to 

tain  diseases. 

a.  They  arc  totally  unable  to  resist  certain  nlher  disease*,  always 
cumhing  after  eirieienl  exposure  to  the  exciting  cause. 
'3.  There  are  a  number  of  dist-ases  against  which  they  may  or  may 
not  he  immune  according  to  drcunistiknces. 

Tlie  inevitable  outcome  of  the  inoculation  of  guinea-pigs  and  rats 
with  virulent  diphtheria  ciilnires  "ill  illuMrate  Ihe  extrenii-*  i>f  miu- 
plete  resistance  and  constant  susceptibility.  These  conditions  may 
be  specific  or  generic,  or  may  have  to  <\o  with  still  wider  xoologjc 
variations.  It  is  said  that  while  Caucasians  are  susceptible  lo  scitr- 
Ifttina,  Mongolians,  and  especially  the  Japanese,  arc  immune.  White 
mice  and  house-mice  resist  glanders,  but  Ihe  field-mouse  is  exci.-«l- 
iiigly  susceptible-  Herbivorous  animals  are  commonly  susceptible 
to  anthrax  and  tuberculosis,  diseases  usually  resisted  by  carnivorous 
antnuls.  Mammals  arc  more  generally  susceptible  to  anthrax  and 
tuberculosis  than  are  birds.  Mammals  liken-ise  are  susceptible  to 
tetanus,  while  birds  resist  it.  Cold-blooded  animals  are  immune 
from  all  diseases  nhose  spccitlc  micro-organisms  grow  only  at 
ckvaled  temperatures. 

More  important  for  study  are  the  diseases  of   Ihe  third   group 
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agninst  which  an  aniniitt  muy  or  nuiy  not  be  immune,  accordinf;  to 
circumstances.  Before  conudcring  these  diseases,  and  ttn-  viiHiibility 
of  imiuuiiity,  it  will  be  nctt-ssan-  to  fix  clearly  in  mind  the  coii- 
ditiunii  under  which  inffciiun  wun  u<xiir. 


Conditions  Covukning  Infkction 
"  InfectioD  ia  the  entrance  of  diseiLse  gt-rms  into  the  body  and 
their  muluplication  tiicnr."     For  its  occurrence  certain  conditions 
of  both  diwHSr  g<-nn  <ind  animal  are  essential. 

].  On  the  pan  of  the  jiathogeiiic  or;^ni&im  it  is  essential  (i)  that 
they  be  virulent,  (j)  that  ihey  enter  the  animal  through  appro|>riate 
cluinnels,  and  (0  that  n  suflieient  mmilMT  Ix-  prv-sont. 

II.  On  the  part  of  the  animal  it  is  essential  that  it  be  susceplibk. 

Factors  Relating  to  the  Pathogenic  Germ  and  Its  Mode  of 

Entrance 

The  Tlnileaee  of  the  micro-orf;ani»m  is  an  interesting  feature. 
Bacteria  are  communly  divided  into  the  pathogenic,  or  disease- i>[n- 
duciii^,  and  the  nonpathogenic  forms,  and  in  text  books  only  the 
well -recognized  pathogenic,  and  for  the  most  part  constantly  vim- 
lent,  orgunisms  are  described.  Of  these  well -recognized  furnis.  the 
variation  in  virulence  may  be  considerable,  so  that,  for  exauipK-.  » 
streptococcus  may  at  one  time  pniduce  rapid  septic  infection  and 
death,  at  another  time  an  abscess,  and  at  still  another  time  ery- 
sipelas. 

lo  the  opinion  of  the  authors,  the  diphtheria  bacillus  is  subject  to 
great  variation  in  virulence ;  at  one  time  appearing  as  a  highly  toxic 
organism  producing  rapid  malignant  diphtheria,  at  another  as  a 
harmless  saprophyte,  which,  as  the  sn  called  'pscudo-diplitlHTia 
bacillus.'  complicates  the  diagnosis  of  throat  diseases. 

While  such  variations  of  vinilenee  an-  inten-sting  And  imporlnnt 
fmm  the  standpoint  of  civic  hygiene  and  prophylaxis.  Jt  is  loo  often 
overlooked  that  then-  are  many  known — an<l  probably  many  more 
as  yet  unknown — forms  of  bacteria  usually  harmless,  but  able 
under  the  influence  of  unusual  surroundings,  as  variations  in  teni- 
peniturc,  new  nutrient  conditions,  residence  in  diseased  animals, 
growth  in  association  with  other  liaclcria,  and  a  number  of  other  cir- 
cumstances, so  to  change  their  linbitiml  tendencies  as  to  become 
\'irulent:in  some  instances  probablv  revcrtiuR  In  an  earlier  habitually 
virtilent  type,  in  others  acquiring  vlndcncc  as  a  late  quality.     The 
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constantly  or  Itnbitually  virulent  organisms — sptraking  of  our  present 
rccf>n)cd  cx]HTivncvs— are  best  known  lo  us  as  the  cause  olF  well- 
dvlini-d  and  specific  cmidiltons  uf  discaM^.  The  oreanisiits  that  at 
the  prL'Mrni  day  are  but  vxci-pttonally  vind^nt  may  k-ad  lo  ill  d<-fiiH*d 
pathologic  processes,  turning:  up  most  unexpectedly  and  often  under 
c<indili"iis  tliai  are  very  puzzling— thus,  the gasi-uus  edema  occasium-d 
hy  Bacillus  aerogcnes  cupstilutus.  the  jiruleus  iufeetions,  ihe  pyo 
cyaneus  infectious,  certain  of  the  slreplothrix  infections,  and 
similar  rare  processes. 

The  avenue  of  entrance  of  mieru-orsamsms  often  determines  the 
subsequent  conditions  tliat  shall  arise.  1'his  is  true  of  poisons  as 
well  as  of  infccttons.  Frasi-r  adminislen-d  ti>  rats,  hy  the  slumaeh, 
a  dose  of  cobra  wnom  one  thoiisiiidfold  that  which  would  prove 
lethal  if  given  suhcutaneously,  and  there  resulted  only  slight  sunino- 
Icncc.  Infection  of  the  skin  by  the  tuherele  bacillus  commonly  leads 
to  a  chronic  skin  disease  known  as  lupus;  tJie  deposition  of  the  same 
bacillus  in  the  bones  gives  rise  to  cold  abscess— tuberculous  caries,  a 
disease  that  is  in  many  instances  n'im'<liat>le  ;"infcction  of  the  organs, 
especially  of  tlie  lung,  howewf,  usually  means  serious  if  not  falul 
lesions. 

Cholera  spirilln  iiijeeled  int"  the  vein  of  a  guinea-pig,  if  \nnilent. 
produce  septic  infection  and  death.  Introduced  into  (he  peritoneal 
cavity,  they  cause  the  interesting  choleraic  peritonitis;  hut  intro- 
duced into  the  quiescent  duodenum,  with  the  gastric  contents  alka- 
linized,  they  cause  true  cliolcra. 

Plague  probably  illustrates  this  form  of  variability  better  than 
any  otlicr  infectious  disease.  When,  as  is  usual,  the  bacilli  enter  by 
cutaneous  inoculation,  they  invade  the  lyniphiitics  and  cause  en- 
largeuieut  of  the  lymphatic  glands — buboes.  If.  Imwever.  the  bacilli 
arc  inhaled,  the  pulmonary  form,  which  resemhh-s  pneumonia, 
results. 

The  number  of  micro-organisms  also  plays  an  important  part 
in  infection,  l-'raenkel  long  ago  expressed  this  very  aptly  when  he 
said  that  "because  a  white  nit  was  immune  against  anthrax  organ- 
isms in  quantities  sufficiently  large  to  kill  a  rabbit,  was  no  fciiarantee 
that  it  could  resist  quantities  sutTieient  to  kill  an  elephant." 

It  can  readily  be  demonstrated  in  the  laboratory  that  while  a 
certain  number  of  bacteria  will  invariably  occasion  infection  in  a 
susceptible  animal,  il  is  rarely  tnie  that  the  number  can  be  reduced 
to  a  single  organism  and  infection  still  follow. 
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Conditions  of  (lie  Animal  Modifying  Immunity 

Infection  c»n  l«kr  place  only  when  the  itidividuol  or  specie* 
susceptible.  Immunity,  except  in  ran-  instances,  is  a  relative^ 
term.  By  appmpnate  nuiiiipitlittion  the  immunity  ]M>$sessed  by 
animals  can  be  modiftcd.  The  possibilities  regarding  tlic  virulencG 
and  number  of  micio-organisms  have  ain-ndy  bc-en  pointed  out.  but, 
in  addition  to  these  conditions  of  the  infecting;  aj^cnt  which  appear 
to  influence  immunity,  there  are  many  modifications  of  the  invaded 
animal  that  need  con»demtion. 

The  conditions  modifyins  iromunily.  except  in  the  experimental 
production  and  exaltation  of  immunity  which  will  be  considered 
later,  are  all  assoctated  with  diminution  of  general  bodily  vigor. 
They  are  chiefly  as  follow: 

1.  Age. —  Infants  are  said  to  be  immune  against  many  of  the 
infectious  diseases.  This  has  been  explained  as  exemption,  rather 
than  immunity ;  but  the  investigations  of  Fischel  and  Wunschheim 
seem  to  indicate  that  it  may  not  depend  solely  upon  tlieir  sct|uestercd 
existence,  but  in  large  part  upon  the  presence  of  antitoxin  in  the 
blood.  There  seems  to  be  a  difference  in  susceptibility  between 
childhood  and  maturity,  certain  infections  deser\'ing  the  dcsiciiatinn 
'diseases  of  childhood.'  Adult  life  has  its  particular  infections, 
typhoid  and  piienmoiiia  l>eing  then  most  fTctiuent,  while  old  aj^. 
with  the  general  decline  in  the  vitality  of  the  tissues,  makes  still 
other  infections  possible. 

2.  Health. — During  the  ^-igor  of  health  one  enjoj-s  the  greatest 
rciiisting  power.  Any  departure  from  it  paves  the  way  for  infection. 
Diphtheria  opens  the  door  for  metastatic  streptncoccus  infections; 
typhoid  fever  admits  the  colon  bacillus  to  the  s\'stem,  where  it  may 
cause  posttyphoid  lesions;  tuberculosis  is  commonly  complicated 
by  suppurations  in  the  lung.  Diabetes  predisposes  to  albuminuria 
and  ti>  tuberculosis.  Diabetes  and  albumiiniria  predispose  to  pneu- 
monia and  to  cutaneous  and  other  infections.  Influcnin  and  measles, 
and  in  the  mulatto  especially,  typhoid  fever,  are  frequently  followed 
by  tuberculosis.  Tlexuer's  admirable  paper  makes  clear  to  us  that 
in  8  majority  of  cases  the  general  relaxation  of  vital  forces  during 
Mk  short  period  before  death  from  various  causes,  admits  bacteria 
to  the  circulation,  causing  what  he  has  styled  'terminal  infection.' 
It  is  also  highly  probable  tlmt  cerluin  definite  and  indefinite,  acntc 
and  chronic,  temporary  and  persistent  forms  of  depression — asthenia, 
hypotrophy,  fatigue,  exhaustion,  malnutrition — diminish  tlie  resist- 


£ 


ing  power  spccilically  for  certain  disi-ascs,  as  tuberculosis,  t>-phoid 
fever,  and  inHucnxa,  or  in  relation  to  infrclions  gem-Tally. 

3.  Diet. — The  food  of  wliidi  animals  paitakc  clctcrniiiies,  in  part, 
wliat  degree  of  resisting  power  they  have,  ([ankin  found  that  the 
resisting  power  of  rats  to  anthrax  was  ditninis.hcil  when  they  were 
plack-d  upon  a  strictly  vegetable  diet.  Frascr  found  tlial  meat-fed  rats 
resisted  venom  better  t!iiin  rats  fed  upon  ve^etiibles.  Herbivorous 
animuls  arc,  in  general,  less  resistant  to  infection  than  carnivorous 
animals.  Special  articles  of  diet.  like  phli>ridzin.  which  pmduce* 
glycosuria,  increase  susceptibility  to  infection.  It  b  supposed  that 
the  resistance  of  the  mongoosi"  and  hedgehog  to  venoms  has  tomelhiag 
to  do  with  their  habit  of  eating  snakes  and  reptiles. 

4.  Fatigue. —  It  is  well  known  clinically  that  individuals  are  more 
liable  to  infection  when  woni  otit  physically,  and  I^o  has  shown 
the  same  to  be  true  by  his  experiments  Upon  rats  exhausted  by  being 
Compelled  to  revfilve  a  wheel. 

5.  Exposure. — The  effect  of  exposure,  while  not  understood,  is 
universally  reengnized  as  predisposing  to  infection,  and  every  teict- 
book  of  medicine  still  gives,  among  the  predisposing  causes  of  a 
considerable  number  of  the  infectious  diseases,  'exposure  to  cold." 
The  fact  tliat  ordinary  colds,  as  well  as  pneumonia  and  other  troulilcs, 
arc  more  frequent  in  the  winter  than  in  the  summer,  and  that  in  many 
cases  a  direct  histor>-  of  exposure  is  i>l)tainable,  c*>nfimis  the  sup|Kisi> 
tion  that  exposure  is  an  important  factor;  perhaps  by  paresis  of 
the  neurovascular  sj-stem  or  by  depression  of  cellular  activity. 

6.  Drugs. — ^Immunily  seetns  to  be  reduced  by  certain  drugs. 
Alcoholic  beverages  when  taken  to  excess  seem  to  hnve  n  pmfoundly 
depressing  inllnencc  upon  the  vital  resistance.  Drunkards  arc  pre- 
disposed to  pneumonia,  which  in  them  runs  a  more  severe  course  than 
in  abstemious  persons.  Abbott  found  that  alcohol  reduced  the  resist- 
ance of  rabbits  to  infection  with  the  streptococcus  and  colon  bacillus. 
Wagner  foimd  that  chlorral  i-uised  pigeons  lo  lose  their  immunity 
against  anthrax.  Platania  found  that  curare,  chloral,  and  alcohol  all 
lessened  the  immunity  of  fnigs.  pigeons,  and  dogs  against  anthrax. 

7.  Injury  and  Operation. — 5>crious  injury  seems  to  diminish 
local  immimity  an<l  permit  inx-asion  of  micro-orgiinisins.  Probably 
the  shock  and  ether-narcoas  accompanying  operations  have  some- 
thittg  to  do  with  the  liability  to  infection,  so  commonly  observed  in 

irgical  cases. 

The  loss  of  certain  important  tissues,  with  the  succeeding  changes 
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from  which  the  individual  then  suffers,  favor  infectiou.  These 
factors  have  not  yet  been  carefully  studied,  and  we  are  stiU 
uncertain  what  influence  such  an  important  organ  as  (he  spleen 
may  have  upon  immunity,  the  reports  of  different  experimenters 
being  conflicting  as  to  the  results  following  its  excision. 

Prophylactic  Lessons 

Several  important  lessons  are  to  be  learned  from  these  con- 
siderations of  immunity.  It  becomes  of  the  utmost  importance  for 
the  good  of  the  general  public  that  all  those  conditions  which  favor 
increase  of  virulence  in  micro-organisms  shall  be  avoided.  The 
opportunity  for  micro-organisms  to  increase  rapidly  in  filth  and  in 
dead  organic  matter  should  be  prevented  by  careful  scavenging. 
Opportunity  for  micro-organisms  to  become  more  virulent  by  rapid 
passage  through  one  indi\-idual  after  another  must  be  prevented  by 
the  segregation  of  cases  of  infectious  disease;  the  destruction  or 
disinfection  of  fomites;  the  destruction  of  insects  that  convey  infec- 
tion; the  disinfection  of  infected  premises;  and  like  precautions. 
The  entrance  of  large  numbers  of  bacteria  into  wounds  is  to  be  pre- 
vented by  the  most  strict  surgical  asepsis,  and  the  association  of 
different  bacteria  in  the  body  similarly  prevented,  if  possible. 

Attention  to  the  individual  is  no  less  important,  and  to  maintain 
in  its  integrity  the  degree  of  immunity  with  which  nature  has  en- 
dowed him  every  man  should  be  taught  that  it  is  his  duty  to  preserve 
his  health  against  the  deleterious  effects  of  the  conditions  already 
mentioned.  The  general  health  should  be  kept  up  as  well  as  possible 
by  cleanliness,  open-air  life,  exercise,  and  general  observance  of  the 
laws  of  hygiene ;  the  diet  should  be  that  appropriate  for  the  individual 
and  free  from  harmful  agents.  Excessive  fatigue  should  be  avoided, 
exposure  minimized,  indulgence  in  alcoholic  beverages  reduced  to 
the  lowest  point,  excesses  of  all  kinds,  physical  and  mental,  eschewed, 
and  traumatism  guarded  against. 

These  measures,  however,  while  aiding  in  keeping  down  the  number 
of  border-line  infections,  would  accomplish  very  little  toward  pro- 
tecting us  from  those  diseases  against  which  no  high  degree  of 
immunity  exists.  We  are,  therefore,  most  fortunate  in  possessing 
the  secrets  of  an  acquired  or  experimental  immunity. 
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ACQUIRED  IMMUNITY 

Acquired  immunity  di-pciuls  uimn  co  ml  it  ions  Ihiit  arise  subsequent 
to  birtli.  Some  of  its  phtnomvna  haw  been  known  and  commented 
upon  for  generations.  Tliiis.  it  is  well  known  to  laymen  that  an 
attack  of  one  of  the  infectious  diseases  of  childhood — scarlatina, 
measles,  varici-lla,  mumps,  etc. — is  in  most  cases  succt-eded  by 
immunity  from  further  attack.  Some  of  the  infectious  prtxresses 
of  adult  life  are.  however,  also  followed  by  immunity.  Typhoid 
fever  rarely  ocairs  twice  in  the  same  person,  and  lelunus  in  man 
and  animals  is  followed  by  a  prolonged  period  of  insusceptibility. 

The  lirst  experimental  work  u|)on  acquired  immunity  was  done 
by  Jenncr,  who  found  that  an  attack  of  cowi>ox  protected  af^in^t 
smallpox.  Nearly  a  century  later,  working  with  definite  mtcro- 
organismal  cultures,  Pasteur  opened  a  new  and  fniilful  Iteld  in  the 
domain  of  protective  infection.  He  clearly  proved  that  inocula- 
tion with  attenuated  cultures  of  a  given  micro-organism,  that  is  to 
say,  cultures  of  feeble  virulence,  induced  a  degree  of  immunity 
against  more  virulent  cultures  of  the  same  organism;  and  that  pro- 
gressive increase  in  the  virulence  of  the  cultuivs  used,  was  followe<) 
by  progressive  increase  in  the  degree  of  immunity  resulting.  By 
this  means  he  <leveloped  pnicliciil  methods  of  proti-cting  fowls 
•gainst  chicken  cholera,  and  sheep  against  anthrax. 

At  a  subsequent  jxriod,  Salmon  and  Smith  found  thiit  the  products 
of  bacteria,  as  well  as  the  organbms  themselves,  possessed  the  power 
of  arousing  imnniiiity;  lluis  when  animals  were  injected  with 
filtered  cultures  of  the  bacillus  of  hog-cholera,  they  developed  im- 
munity against  the  living  virulent  organisms.  Upon  the  same 
principle  of  gradually  intensifying  resistance  depends  Pasteur's 
prophylactic  inoculation  against  rabies,  by  the  use  of  certain 
tissues  (the  spinal  cord)  of  artificially  infected  animals. 

Pasteur  believed  that  immunity  depended  upon  the  fact  that  the 
micro-organisms,  in  their  development  in  the  Ixxly.  nsecl  up  some- 
thing essential  to  their  future  development,  thus  leaving  the  animal 
immune.  Chauveau,  on  the  other  hand,  snppost-d  that  they  left 
behind  them  some  metabolic  product  deleterious  to  ihetr  future 
development.  These  theories  arc  known  as  the  exhaustion  and 
retention  theories,  resfxjctively. 

That  neither  of  these  explanations  is  correct  was  shown  by  sub- 
sequent developments.     Sewalt  found  that  it  was  possible  to  im- 
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tnuiiU!C  pigeons  against  serpents"  venom  by  repeated  injections  ol 
small  doses  of  the  venom,  and  his  observation  was  subsequently  eon- 
firmcd  by  Phisalix  and  Bcrtrand.  Calmeltc.  and  Fraser.  Hbrlicb 
found  that  mice  and  guineu-pigs  cuulil  be  immunized  against  the 
toxnlbumins  ricin  andabrin;  Kossel,  that  small  animals  could  be 
immunized  as^inst  the  efTccts  of  poisonous  eels'  blood.  Thus,  step 
by  step  there  ai-ctunulated  a  collectinn  of  facts  going  to  show  thai 
acquired  immunity  is  a  phenomenon  baving  little  to  do  with  bac- 
teria, but  (-writhing  to  do  with  their  loxic  prixlucts.  intra-  or 
extracellnlur;  and  that  it  exists  with  regard  to  many  toxic  sub- 
stances of  vegetable  and  animal  origin,  thus  falling  into  line  with 
the  Iimj^-comnuMi  knowk'<lKe  aa  to  tolerance  of  dnigs  and  of  tlic 
effects  of  various  physical  agents. 

Viewing  the  phenomena  from  the  standpoint  of  infection.  Mcl- 
scliniLofT  believed  that  ihey  could  be  explained  by  Ibe  same  process 
of  phagocytosis  tlutt  explained  natural  immunity.  The  difliculty 
was,  liowevcr,  to  comprehend  how  the  leukocytes  and  other  body 
cclb  which  in  the  natural  condition  refused  to  take  up  the  specific 
bacterin  of  the  disease,  came  to  iicquin.-  u  tusle  for  them,  lie  con- 
ceived, however,  titat  having  once  met  the  micro  organismal  enemies 
in  a  feeble  state  and  coming  o(T  victorious,  the  leukocytes  subse- 
quently ceased  to  fear  and  bohlly  attacked  them:  and  he  collected 
evidence  that  secnH-d  to  prove  the  supposition.  In  spite  of  the  sub- 
sequent discoveries  that  minimize  their  importance.  MctschnikofT 
and  his  followers  cymtinue  to  believe  tliat  in  the  n-active  plienomena 
of  immunity  the  leukocytes  play  the  chief  part,  and  that  it  is  upon 
llicir  ability  to  absorb  poisons,  liberate  neutralizing  substances,  and 
thus  pnitect  the  animal,  as  well  as  upon  their  tendency  to  devour 
and  destroy  bacteria,  that  immunity  depends. 

Wliile  phagocytr>sis  may  be  one  of  the  reactions  of  immunity,  and 
a  part  of  lliow  plKuomena  that  ue  term  active;  and  while,  no  doubt, 
a  lessened  susceptibility  or  an  increased  resistance  of  the  tissue  cells 
in  general  may  form  important  accompanying  phenomena,  there  is 
the  strongest  evidence  that  neither  of  these  is  the  most  important. 
Ogata  and  Jasnhnra  found  that  the  blood-serum  of  anim.ils  im- 
munized against  anthrax,  when  subcntancously  injected  into  other 
■niiMib,  conferred  like  immunity  upon  them.  Shortly  after  this, 
Behring  found  that  the  blood-serum  of  animals  immunized  against 
diphtheria  cultures  or  toxin  contained  something  which  was  able  to 
annul  tltc  effect  of  the  toxin  when  mixed  with  it,  or  separately  in- 
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jectnl  into  animals.  Ritnsato  also  found  the  same  spcciflc  itnmuntty- 
ooiifcrring  power  to  cliaraclcrize  the  scrum  of  animals  immunized 
against  tetanii<i.  The  neulralizing  substances  Bchrin^  called  'anti- 
Korpw.'oranti  bodies.  Thvy  were  found  by  lihrlich  in  the  blood 
of  the  animals  immunized  agatn!tt  ricin  and  abrin,  and  later  were 
found  by  Pliisalix  and  Bertrand.  Calmeltc.  and  Fraser  in  the  blood 
of  animals  immunised  againNt  serpents'  venom. 

The  antibodies  appeared  to  Behring  and  Khrlich  to  be  specific — 
I.  r.,  the  anii-body  produced  by  the  stimulation  of  diplithi-rio  toxin 
was  effective  only  against  diphtheria  cultures  or  toxins;  that  of 
tetanus,  active  only  against  tetanus  toxin,  and  so  on.  Calmette  later 
disputed  this,  and  endeavored  to  show  that  the  spceificity  was  only 
partial,  and  that  while  it  was  tnie  that  each  aiili-liody  was  most 
Mtive  against  the  particular  toxin  by  which  it  had  been  produced, 
it  was  partially  operati\'c  or  annulling  against  »-vend  others  as  well. 
WHiik-  it  is  (liflimlt  to  show  the  erron>  upon  which  these  conclusions 
arc  based,  the  recent  exact  studies  of  Ehrlieh,  Morgenroth,  Madsen, 
Wasseminnn.  and  a  number  of  olhera  seem  lo  show  that  the  inter- 
action between  the  toxin  and  antitoxin  is  a  specific  one  and  takes 
place  in  such  exact  proportions  and  under  siieh  dcfmite  cnnditionit 
that  il  is  ulniost  certainly  of  a  chemical  nature. 

The  discover)-  of  antitoxins  wcuicd  to  wilve  the  problem  of  ac- 
quired immunity,  in  demonstrating  the  fact  that  animals  having 
such  immunity  possessed  antitoxic  hl(K)d.  The  same  diHicully  of 
exact  proof  presented  itself,  however,  that  was  met  in  endeavoring 
to  show  that  natural  immunity  depended  upon  antitoxin  preformed 
in  the  blood,  and  it  may  be  that  the  active  immunity  of  these  animals 
depends  upon  other  conditions,  or  upon  a  combination  of  conditions 
present.  Antitoxin  is  thus  chiefly  knoxvn  to  ns  as  a  specific  disea-sc- 
resisting  constituent  of  the  scrum  of  immunized  animals.  An 
imnmnii^d  animal  possesses  a  degree  of  experiinenlally  conferred 
immunity  that  would  be  impossible  under  natural  conditions. 


KHRLlCirS  •  I.ATIvR.\I.-CHAl\  •   HYPOTHESIS 

Cell  Affinities  and  Antitoxin  Formation 

No  theory  yet  advanced  in  explanation  of  the  facts  descrihecl  in  tlie 
foregoing  pages  is  entirely  satisfactory.  A  widely  accepted  hypo- 
thesis that  originated  with  Ivhrlich  and  is  known  as  the  'lateral  chain 
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thcnn.-,'  may  serve  tentatively  to  coirrlate  thr  facts  thus  far  dr- 

termincd  by  experiment.     With  all   ils  confusing  inultiplirtty  of 

rleims.  it  cannol  herr  1>c  set  forth  in  full;  but  its  essentials  may 

■  be  given  with  avoidance  of  unnecessary  terminology.  The  tnilh 
will  probably  be  found  to  be  simpler;  bearing  to  Hihlich's  theory 
much  the  same  iclulitin  us  the  Nevrtotiiitn  astninomy  lo  the  Ptole- 
maic cycles  and  epicycles. 

Reasoning  from  their  selective  properties,  as  deinanstrated  by 

■  specific  reactions  to  drugs  and  staining  agents,  as  well  as  to  toxins. 
Ehrlich  assumes  for  animal  cells  a  complex  molecular  structure — rep- 
resented h\-pothetically  by  a  central  nucleus  and  multitudes  of 
atomic  lateral  cliaius  (Seiten-Kctieni  or  receptors,  each  having  its 
delinite  Bflinity.  chemical  and  biologic.  Nurnuilly  Ibe  rcn-ptors  ex- 
CTcbe  a  selective  function  toward  assimilable  food  substances; 
pathologically  Ihcy  aa-  liable  to  the  attack  of  specific  toxins.  The 
toxin  unit  lik^-wiw.'  is  comi-ived  of  as  a  complex  body,  posscwing  at 

two  parts — a  baptopbor  or  fixation  group,  by  which  it  may 
^become  united  lo  the  selective  cell  receptor,  and  the  toxophor  or 
poisonous  group,  which  is  the  active  agent  of  disease.  Whni  the 
[nccptor  is  seized  by  the  haplophor  of  the  toxin,  it  is  thrown  out 
of  function:  physiologic  chemical  equilibrium  is  disturlicd.  and  the 
organism  is  stimulated  lo  the  production  of  new  m-cptors  of  the  same 
kind,  but  in  excess.  This  excess  of  receptor  sulMtance  is  thrown  off 
into  the  blood,  where  it  cimilates  as  antitoxin  and  combining  with 
tlie  fixalioR  groups  of  the  toxin  deprives  tlit-  poisonous  groups  of  ac- 
cess to  the  cells;  thus  permitting  the  latter  to  escape.  The  specific 
receptors  Ihiis  a<isinue(l  to  exist,  each  with  a  single  defmite  nfTmity. 
are  termed  unlceptors  or  'receptors  of  the  first  order.'  More  com- 
plex receptors  are  assumed  in  explanation  of  the  phenomena  of 
cytolj"si8,  to  be  discussed  Uitcr.  Absence  of  lateral  chains  having 
afTmity  for  (receptive  to)  llie  fixation  groups  of  Ibeir  respective 
toxins  is  held  to  expbiin  natural  immunity  from  certain  infections; 
while  tire  s|)ectal  liabilities  of  certain  tis.sues,  as  of  the  ner\'e-ce1l3 
in  diphtheria  and  tetanus,  are  assumed  to  be  due  to  the  predomi- 
nance in  those  tissues  of  receptors  suitable  for  the  toxin  in  quest  ion. 
Experimental  evidence  goes  to  support  this  view.  Wasserman  and 
Takaki  were  able  to  neutralize  tetanus  toxin  with  tite  brain  and  cord 
of  nibbits. — susceptibk'  animals. — thus  proving  combination;  while 
MctschnikofT.  using  the  same  toxin  but  the  nervous  tissues  of  immune 
animals,  failed  to  pradiKC  neutralization,  thus  indicating  a  lack  of 
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combining  aflinily,  Mnlliplicity  of  lixitlion  groups  ia  a  special 
toxin,  and  ciMresponding  multiplicity  of  cell  receptors  on  the  part 
of  Ihf  tissues,  give  rise  to  multiplication  of  the  resulting  phenomena. 
Toxins  lliut  by  sige.  heat,  clii-uiic-al  action,  or  (ilherwise  have  be- 
come of  lessened  virulence,  are  termed  toxones;  if  deprived  of 
their  poi.ton  gniufis,  uml  tlius  rendered  incapable  of  doing  hanti, 
they  arc  tcimcd  toxoids. 

Cytolysts 

It  has  been  observed  that  between  normal  blood  and  foreign  living 
cells,  including  bacteria,  foreign  cry  ttu'ocytes,  spermatozoa,  epithelia, 
etc., an  antagonism  exists,  resulting  under  different  conditions  in  the 
victory  nf  one  or  the  other;  but  when  active  iunnunily  hiis  been  pro- 
duced in  any  animal  by  progressive  inoculation  with  a  given  cell, 
its  serum  develops  the  property  of  producing  agglutination  and 
solution— cytolysis— of  that  special  cell  (bacteriolysis,  hemolysis, 
epitheliolysis,  spermolysis,  etc.).  Thus,  in  1894  Tfeiilcr  observed 
that  if  the  living  vibri{>s  of  cholera  were  mixed  with  the  serum  of  an 
animal  immunized  ng;iiiist  chohni,  iind  the  mixture  injected  into  the 
peritoneal  cavity  of  a  normal  guinea-pig,  infection  of  the  guinea-pig 
would  not  lake  phice.  but.  on  the  ci)ulrar>-,  within  nn  hour  the  micro- 
organisms would  be  destroyed.  MctschnikofT  was  able  to  bring  about 
bacteriolysis  in  ■nitro  with  immune  sennn  Ihiit  h:iil  been  kejd  for  son: 
time,  provided  fresh  peritoneal  exudate  were  added.  Bordct  found' 
that  with  the  use  of  fresh  immune  serum  neither  the  living  guinea-pig 
nor  the  exudate  was  necessary,  both  the  agghitination  and  the  solu- 
tion of  the  bacteria  taking  place;  but  if  the  immune  scrum  was  per- 
mitted to  stand,  or  was  heated  to  55°  C,  while  the  power  of  agglutina- 
tion wfjiild  he  retiiined,  that  of  bacteriolysis  wa-t  lost.  The  latter 
could  be  repaired,  however,  by  the  addition  of  fresh,  unhcated  scrum 
of  the  normal  non-immunized  animal,  llius,  two  constituents  were 
shown  to  be  present— one  existing  in  the  normal  wrum  and  destroyed 
by  heat  or  by  standing,  the  other  acquired  by  immunization  and  not 
destroyed  at  55°  C.  Similarly  the  ohscrvulions  nf  Belfanti  and  Car- 
bfme.  confirmed  by  Bordct,  show  that  animals  may  be  immuniired 
against  the  disturbing  influences  of  the  red  bbod -corpuscles  of  otlicr 
species  by  the  development  in  their  sera  of  hemolytic  properties;  and 
an  analogous  power  has  been  demonstrated  concerning  spermatozoa 
and  "ther celts,  Hordet  gave  the  nameof  ' snbslancr  srn-ftMiiatrw' 
to  the  body  found  in  the  immunized  serum,  which  lie  conceived  of  as 
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a  fixative  agent,  rendering  it  possible  for  the  alexin  existing  in  the 
normal  blwid  to  attttck  and  drstmy  the  intruding  cell,  bacterial, 
hemic,  or  other.*  Ehriich,  confirming  Bordet's  cx(jeriments,  has 
advanced  an  explanation  in  line  with  his  lateral-chain  llii*orYof  anti- 
toxin prtiductitin.  This  may  for  tJte  present  be  accepted  at  the 
bc5t  working  hypoUicsis.  To  the  body  existing  in  normal  blocxtj 
lihrlich  gives  the  name  of  *complement't;  that  which  i>  pro* 
duced  by  immuniration  ts  termed  'immune  or  intermediary  body.' } 
The  intermediary  IkkIv  has  two  anfinities — a  »trnnm-r  oni-  for  the 
foreign  cell  (bacterium,  erythrocyte,  etc.)  and  a  weaker  one  for  the 
complement.  It  is  therefore  called  nn  amboceptor  or  '  receptor 
of  the  second  order.'  The  complcntent  has.  like  the  toxin,  a  hap- 
tophor  or  fizatioD  group  which  tinitrs  with  one  of  the  arms  of  the 
anibuccptoT,  and  a  'zymotoiic  complex  '  (cytolysin,  bacterlolj- 
sin,  bemolysio,  etc.)  which  acts  on  the  foreign  cell  seized  by  tlic 
other  arm  of  tlie  amboceptor  and  destroys  it.  partly  by  chemical 
combination  and  partly  by  a  fermentative  action.  Tlie  lysins  set 
free  ns  well  us  the  intermediary  bodies  seem  to  he  specific;  each 
having  affinity  for  a  particular  form  of  invading  cell.  Tbiis  we 
have  *  tetanolysin,'  'diphlhcrolysin,'  'antihemolysin,'  '  autohemo- 
lysin,"  ■  heterohcmolysin.'  etc. 

AmlHiceplors  arc  assumed  to  exist  in  normal  cells  (blood-cells 
and  fixed  tissues),  but  not  always  in  sufficient  quantity  to  prevent 
infection,  Wlicn  they  arc  present  in  such  quantity,  there  b  a  natural, 
immunity.  In  other  ca-<<.-s  their  pnxluction  in  excess  is  stimubted! 
by  cellular  attack  in  a  manner  analogous  to  the  stimulation  of  the 
receptors  of  the  first  order  under  the  attack  of  toxins.  To  be 
able  to  destroy  invading  bacteria,  the  animal  body  must  contain 
not  only  sufficient  complement  to  produce  the  necessary  lysin  in 
efficient  quantity,  but  also  the  specific  form  of  intenncdiaiy  (tnnnune) 
body  to  render  it  active.  Thus  it  is  that  normal  animals,  lacking  the 
immune  body,  fail  to  resist  bacterial  inva^on,  while  immunized  ani- 


•Thii  UK  rf  the  tcmi  aluin  » lo  t)«  kvoiiM,  howcwt.  nt  Dnchnpr  li«H  prcn'ouilT 
lueil  llie  HU11C  trrni  tut  [li«  compoand  Mib*Ciiiicenu«lti|;  iMttcriolrtli  bcrutc  It  >rat  ihown 
M  be  <n(iipowil  nf  two  gniapt. 

tOllwr  lernit  f»r  Ihia  aulutitiii'r  nrr :  'aildiinvnl,'  *coin|>1einciiUry  body' ;  iu  fer- 
nml  ha*  brrn  cnllrd  '  cytaar.' 

',  Olhet  icnDi  lor  l)iU  (utxUncc  are :  ■  ccptut,'  ■  go-bet wcm,'  ■  linkiag'bodj,'  ■  fix>- 
tot,'  *cu|)iiU.' 
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iiuib  may  )utd(]«iily  lose  their  resulnnce  because  thvy  have  exhausled 
the  supply  of  compk-mcnt.  It  is  believed  Uiat  it  is  cspeciiilly  in  the 
nuiintciiHiici-  of  enmpli-iiietitary  suhslonce.  mul  in  keeping  ihe  tis- 
sues in  condition  to  produce  immunizing  substance  under  the  liac- 
terial  attack,  lliat  the  methods  of  pcmonnl  hygiene  are  efficacious 
in  prcvenlion,  and  ttiose  of  physiologic  therapeutics  in  treatment. 


METHODS  OF  PRODUCING  ARTII'ICIAL  IMMUNITY 

Acquired  immunity  niuy  Ix-  RCtive,  in  which  case  it  is  of  a  rather 
pcnnanent  character;  or  passive,  in  which  case  the  protection  is 
transient.  By  active  immunity  is  meant  n-sistanci*  developed  en- 
tirely within  th(.'  body  of  ihe  animal  possi'ssing;  it  (endophylaxioa* 
tion):  passive  immunity  depends  upon  Ihe  transference  to  Uie 
animal  proteeledof  a  pro|)]iyhictic  substance  develn)x*<l  without  its 
body  (ectophylaxination),  and  thus  far  obtained  only  from  animals 
actively  immunized. 

AcTtvn  Immunity 
This  is  usually  a  specific  fonn  of  resistance,  and  therefore,  as  a 
rule,  protects  iig-.iinst  a  single  disease  only.  It  may  be  produced 
by  infection*  with  living  organisms  of  usual  or  modified  virulence 
(inorul-ilion.  viiccittilioti.  bacUrimilion,  microbioiutlion) .  or  by  intox- 
ication with  dead  bacterial  cells  (mycoproUiniilion)  or  with  liiicle- 
rial  products  (mycoloxination).  Thus  it  may  result  from  disease 
acctdi.-ii tally  nciuired.  or  be  deliberately  produced  by  iin  experiment 
or  by  prophylactic  injections. 

I.  Spontaneous  Disease 

Tlie  natural  but  accidental  infections  with  which  we  are  familiar, 
such  as  smallpox,  scarlatina,  measles,  typhoid  fever,  and  ihe  like, 
leave  behind  them  a  true  acquired  immunity.  It  is  sometimes 
brief  in  duration,  sometimes  permanent, 

II.  Experimental  or  Prophylactic  Infection 

Animals  may  be  intentionally  inoculated  with  micro-organisms 
which  they  might  under  ordinary  circiinistuiices  have  escaped,  and 
may  thus  acquire  immunity.     Unmodified  virus  may  be  used;  and 

*  InfeedoD  K  oT  eoune,  oecoDpuded  widi  ioloalcAtlon  ;  bui  the  |n«ei1«^  lUidndbn 
of  mcihadi  tt  ^Mout. 
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this  mothod  was  once  practised  upon  human  iH-ings,  as  in  protec- 
tive inoculation  of  siii3ll|Kix.  Usually  the  vims  is  modified,  and 
upun  man  Hk  bllvr  method  is  now  employed  chi<-l1y  in  vaccination. 

lu  its  broad  sense,  as  used  especially  by  French  wntcrs,  '  vaccina- 
tion '  means  the  use  of  any  modified  virus  for  the  prevention  of  dis- 
ease. We  prefer  to  restrict  the  tenn,  however,  to  Jenncr's  protective 
process  against  smallpox,  and  to  speak  of  the  ^neml  method  of 
which  vaecinutton  is  un  example,  us  prophylactic  iofectioo.  Us 
chief  variclicsare: 

t.  The  Uee  of  Sublethal  Doses  of  Virulent  Virus  (Prophy- 
lactic Inoculation). — The  efTects  produced  by  bacterLa  often  vary 
with  their  number;  and  in  the  lower  animals,  at  least  with  certain 
micro-organisms,  when  it  is  possible  to  introduce  fewer  than  will 
prove  lethal,  a  sufficient  immunity  may  be  awakened.  The  difficulty 
in  securing  exact  dosage  and  in  estimating  the  sublethal  dose  for  man 
renders  this  method  dangerously  inapplicable  in  human  prophylaxis. 

a.  The  Use  of  Forms  of  Attenuated  Virus,— This  includes 
Taccinstion  and  the  principul  forms  of  prophykictic  infection  or 
microbionatioQ  used  in  human  medicine.  The  method  of  atteou- 
ation  may  lic: 

(a)  By  passage  through  the  body  of  some  partially  resistant 
•nimal,  as  was  tmdcsignedly  accomplished  in  the  original  prepara- 
tion of  vaccine  against  smallpox ;  the  cow  being  the  attenuating  agent. 
Variola  inocuLited  into  the  eow  may  induce  the  mild,  local  and  com- 
paratively harmless  affection,  vaccinia,  whicli  modified  form  of 
smallpox  inociiluted  into  man  safely  induces  an  immunity  against 
virulent  variola.  Similarly,  Ik-hring  reports  that  by  inoculating  kine 
with  the  bacilli  of  human  tuberculosis,  he  was  able  to  protect  them 
against  the  nmre  vimlint  nrgnnism  of  bovine  tuberculosis. 

(b)  By  drying.  This  is  the  method  adopted  by  Pasteur  in  his 
prophylaxis  agaiiLst  rabies,  I'asleur  ftnmd  that  in  rabbits  inf<.-cled 
by  hydrophobia  the  spinal  cord  was  especially  virulent;  but  if  the 
cord  were  dried,  this  vinilenee  diminished,  until  at  the  end  of  ten 
days  it  was  comparatively  harmless.  For  the  prevention  of  hydro- 
phobia about  two  grams  of  an  emulsion  of  a  cord,  dried  from  seven 
to  ten  days,  is  used.  The  injections  are  rcjwatcd  each  day,  using 
the  Sftme  dose.  Init  an  emulsion  from  a  cord  that  has  not  been  so 
long  dried,  until  on  the  iwenty-firth  day  the  emuluon  use<I  is  made 
from  a  cord  dried  only  three  days,  when  immunity  is  assumed  to 
have  developed.      In  black-leg  vaccination  the  muMutar  tissue  of 
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B  dbcajcd  animal,  ricti  in  the  spons  ul  the  bacterium,  is  dried  at  a 
temperature  sufficiently  high  to  attenuate  the  orgimisRis, 

(c)  Ry  beat.  Many  pathogenic  bacteria  when  exposed  to 
temperatures  (linituii.h  in  virulence  before  the  k-thul  j^oiiit  is  rmcheil.! 
With  certain  organisms,  notably  the  anthrax  bacillus,  a  persistent 
reducti'm  in  vinilencc  may  thus  be  obtained.  Up<m  this  pnitciple. 
as  elaborated  by  Pasteur,  depends  the  tiianufoclure  and  use  of  the 
■nthrrnx  'vaccine"  (tkaclerin).  By  growing  tbc  organism  for  four- 
teen day*  at  n  temperature  of  41°  to  4,1°  C.  (io;.6''  to  109,1"  P)  » 
culture  of  slight  vimkncc  fa  produced.  For  practical  purposes,  two 
or  tbree  cultures  of  dilTen-nt  strengths  attenuated  in  this  way  ute 
u.iually  employed ;  being  designated  as  vaccines  i,  2.  and  3.  Tliesc 
have  a  graded  virulem.'c.  N'o.  3  being  the  most  powerful.  The  animal 
is  first  injected  with  No.  1,  later  with  No.  a,  and  liiuilly  with  No.  3: 
about  I  c.c.  of  a  well-grown  bouillon  cultuxc  being  used  at  each  dosc._ 
niis  method  has  been  employed  chielly  in  proKvl  tug  cattle,  but  owi 
to  the  difficulty  in  'roundingup'largcherdsof  cattle  ihrci:  times,  two 
injections  are  often  supplied  by  manufacturers  instead  of  three. 
Tliese  inoculations  are  not  free  from  danger,  and  may  cause  the  death 
of  the  animal.  The  uncertainty  of  gaging  the  proper  dose  and  com- 
parative virulence  in  human  patholog\'.  and  the  consequent  risk  of 
disastrous  results,  render  it  undesirable  to  employ  this  treatment  on 
man.  Moreover,  anthrax  is  an  avoidable  disease,  provided  certain 
precautions  arc  followed.  There  is,  tlicrcforc,  no  occasion  fur  the 
use  of  the  anthntx  bacterin  except  on  tht'  lower  miimals. 

(fl  I  l)y  exposure  to  light,  to  certain  chemical  substances,  to  dif- 
ferent species  of  bncteria,  to  electricity,  iiml  by  development 
upon  certain  unfavorable  media.  Some  of  these  expedients  to 
reduce  the  vinilencc  of  bacteria  hiive  been  employed  with  a  dcRree 
of  success  for  immunization  against  typhoid  fever,  against  chol- 
era, and  against  yellow  fever.  The  last-named  method,  in  putr- 
tictihu',  descn-es  extended  study. 


m.  Experimental  or  Prophylactic  Intoxication 

Inmiunity  b  rapidly  acquired  by  Uic  systcm.itic  inji-clion  into 
the  tissues  of  iinimals  of  certain  |{Ti>ups  of  poisonous  substances. 
Among  these  are  the  toxins  of  the  specilic  infectious  diseases,  ccrlain 
toxallnmiins,  such  11.*  ricin  and  abrin.  and  venom.  It  is  acquired 
immunity  of  this  form  that  is  associated  with  antitoxin  formiition. 
The  substance*  used  in  its  production  may  consist  of: 
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I.  Dead  Bodies  of  Virulent  Bacteria  (Mjrcoproteinatioo). — 
Tbis  method  of  inducing  active  itnmunily  has  bcfii  t-mployrd  for  the 
prevention  of  plague  by  HafTkinc  and  others.  The  bacilli  of  [>1uf;<i^ 
are  gro^vn  in  massive  eultun.-,  usually  upon  ngur-agar  or  bouillon. 
They  are  then  killed  by  exiwsure  to  a  temperature  of  70"  C.  {158°  F.) 
for  one  hour.  From  1  to  jc.c.  of  the  bouillon  cultiut:  is  used  as  a  pro- 
phylactic injection.  While  not  an  ahadute  preventive,  the  method 
seenis  distinctly  to  reduce  Uic  liability  to  contract  pest,  Agaimt 
typhoid  fever  itnd  ugninst  cholera,  similar  prepanitions  have  been 
used  wilh  a{)|>arent  iK'ncfit,  although  without  the  production  of  an 
absolute  immunity.  Wriglil  uses  i  c.c.  of  a  bouillon  culture  of 
typhoid  hiicilii  slerilined  by  heat.  The  bacteria  used  may  also  be 
killed  by  chemical  or  other  agents,  but,  as  a  rule,  heat  is  employed ' 
because  of  its  certainty  and  ease  of  muiiagenienl. 

3.  Extractives  from  Bacterial  Cultures  (Hycotoxination). — 
These  have  their  chief  value  for  the  production  of  high  grades  of 
active  immunity  in  animals,  and  in  Ihc  manufacture  of  antitoxins. 
They  are  represented  in  tuberculin  and  the  more  recent  tuberculin 
O  ami  tuberculin  R  suggested  by  Kwh.  Tuberculin  is  a  glycerin 
extract,  prepared  by  the  prolonged  beating  of  massive  bouillon  cul- 
tures of  tubenrle  bacilli  in  association  wilh  glycerin.  Tuberculin  O 
and  tuberculin  R  are  prvpared  by  grinding  Ihc  bacilli  to  fragments 
in  a  mortar,  washing  by  adding  dis1ille<l  water,  and  precipitating  the 
residue  with  a  centrifuge.  The  tuberculin  R  is  the  pediment,  tuber- 
culin O  the  clear  supernatant  fluid  which  contains  tuberculin.  It 
ts  cbimed  that  all  of  thei«  substances  have  an  imniuniiting  power  in 
the  lower  animals.  Tliey  are  scarcely  to  be  advised  in  the  preven- 
tion of  tulMTeuloNls  in  m.in,  nor  is  their  curative  ix>wer  in  cases  in 
which  the  disease  is  established  sufficiently  pronounced  to  justify 
their  iiidiscriniitiatc  or  incautious  use. 


Development  and  Duration  of  Artlftcl*!  Active  Immuaitjr 

In  cases  lit  which  an  active  inmmuity  is  induced  by  one  of  the  fore* 
going  methods,  it  is  slow  of  development,  but  usually  quite  prrsbl- 
ent.  Thus,  the  immunity  against  smallpox  derived  from  vaccina- 
tion usually  persists  for  many  years.  ITiis  slow  development  of 
immunity  renders  prophylactic  injection,  as  a  rule,  of  slight  value 
after  iiVMrulation  with  the  disease  against  which  its  protection  is 
directed.  Thus,  if  a  num  liecome  infecled  wilh  smallpox  nnd  is 
promptly  vaccinated,  it  is  probable  that  vaccinia  and  variola  will 

V-IJ 


*94 


niHtTNITV 


develop  simultaiwvuSly ;  and  they  may  run  their  course  without 
sprciul  inlluencc  of  ouc  upon  the  other.  A  marked  exception  occurs 
in  the  case  uf  rtbtet,  for  here  sii  lung  a  time  mlcr\'encs  between  in- 
ocuLktion  and  the  onset  of  the  disease  that  time  is  afforded  fur  the 
deve!i)pmcnl  of  immunily.  T\k  introduction  of  toxins  or  bacte- 
rial pruteids  after  the  onset  of  tlic  diaeaiic  may  be  uol  merely  use- 
les!i.  but  actually  harmful  by  adding  to  the  sura  total  of  toxic  mate- 
rial against  which  the  tL>sues  slrugRlc — u  fact  that  has  iinfortuiinlely 
bi-en  demonstrated  in  the  case  of  Elaffkine's  proph)'lactic  against 
plague,  and  is  believed  by  many  clinicians  tu  be  true  in  the  case  uf 
tuberculin. 

PASSIVS    lUHlTKITV 

Antimicrobination  and  Antitoxinatlon 

Passive  immunity  is  a  form  uf  immunity  that  is  developed  out- 
side the  body  of  the  animal  possessing  it.  Thus  far  it  has  origi- 
luted  only  in  the  bodies  of  other  anim.-ils.  If  certain  body-Htiids  or 
tisaue-cxlraets  taken  from  an  animal  having  a  high  grade  of 
active  immunity  be  injected  into  n  nunimmune  animal,  a  degree 
of  resistance  may  thus  almost  immediately  be  produced  in  the 
second  animal.  If  the  active  immunity  of  the  lirst  animiil  lias 
been  developed  by  introducing  the  bodies  of  bacteriit.  the  second 
animal  will  receive  an  antimicrobic  or  bacteriolytic  form  of  im- 
munity; while  if  the  active  iinmiiiiily  uf  Uie  first  is  a  result  of  the 
use  of  bacterial  toxins,  an  antitoxic  form  of  immunity  will  he  im- 
parled. Thus,  in  the  former  aise  the  «nim;il  will  resist  the  growth  of 
the  bacteria  within  its  body,  although  it  may  have  little  resistimce 
to  their  toxic  products ;  while  in  the  latter  case  it  will  resist  the 
effect  of  the  toxins,  alihougli  having  hitle  action  against  the  hue- 
terta  themselves.  As  blood-serum  is  the  most  convenient  substance 
for  the  transfer  of  the  immunity,  the  terms  antitoxic  serum  and 
antimicrobic  serum  {antitoxin,  antimicrobin)  have  come  into  use. 
Holh  properties  arc  usiuilly  preseni.  the  tme  predominating  over  the 
other;  and  of  the  two.  the  antitoxic  serums  arc  the  most  valuable. 
Si-ninis  from  animals  artificially  immnniwd  have  much  greater  power 
than  serums  from  animuls  naturally  immune  and  are  therefore  uni- 
vcrully  employed.  Moreover,  their  use  is  safer  and  indrnx-s  much 
less  discomfort  than  the  various  forms  of  inoculation.  Unfortunately, 
the  imnmnity  produced  is  <|utte  tmnsi<-nt,  as  Ihe  immunizing  sub- 
stance ts  soon  ehminated.  leaving  the  body  as  susceptible  as  before. 
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The  chk-f  anlitoxic  senims  in  use  at  preseat  are  those  of  diph- 
theria and  tetanus.  These  arc  used  mainly  as  Uicrapcutic  agents. 
y<.t  llii-y  are  extremely  valuable  for  purpci«'s  of  prophylaxis.  In 
diphtheria  the  immunity  is  known  to  last  about  thirty  days  in 
man;  and  if  a  longer  immunity  be  desired,  the  injection  of  diph- 
tlK-ria  antitoxin  must  lie  rejH-uted.  The  exact  immunising  dofte  is 
not  known,  but  it  is  always  safe  to  use  a  quanlily  in  excess  of  that 
btliovcd  to  be  required.  Five  hundred  units  may  be  taken  us  iin 
a\'eraRe  safe  amount  for  a  child.  Tlic  very  great  value  of  this  remedy 
as  a  prophylactic  has  been  shown  in  children's  hospitals,  wher*-  by 
its  use  epidemics  have  quickly  been  arrested.  The  tetanus  anti- 
toxin is  undoubtedly  much  moie  valuable  as  a  prophylactic  than  as 
a  curative  agent,  but  It  is  s<>  diffieuH  lo  determine  when  n  person 
has  been  inoculated  with  the  bacillus  of  tetanus  that  it  is  rarely 
employed.  In  cases  of  punctured  wounds  it  should  be  more  fre- 
quently used.     Unfortunately,  it  is  not  very  stable. 

Practical  Application  of  Acquired  Artificial  Immunlzatloo 

The  extent  of  the  protection  thai  can  be  attained  by  increasing  the 
natural  resistance  to  disease  through  careful  attention  to  general 
hygiene  is,  after  all,  liintled.  Much  further  spre.ids  the  field  that 
has  been  opened  before  us  by  the  researches  into  acquired  inmiunity 
and  the  discovery  of  methods  by  which  this  may  be  produced.  By 
systematic  compulsorj-  vaccination  smalljjox  has  now  been  reduced  in 
Germany  to  a  rare  and  comparatively  benign  disease;  and  in  other 
CO  lUi  tries  voluntary  v-accination  has  greatly  lessened  its  prevalence  and 
its  mortality,  llieuseof  antitoxin  in  the  treatment  and  prophylaxis 
of  diphtheria  has  decreased  the  terror  nf  this  once  appalling  nuilady ; 
the  danger  of  tetanus  is  measurably  set  aside;  rabies,  a  certainly 
fatal  disease  liefore  the  work  of  Pasteur,  appears  now  to  be  prevent- 
able in  many  cases  by  the  use  of  the  pniphylaclic  measures  which  he 
has  suggested.  So  we  find  that  much  of  the  hope  of  future  prophy- 
laxis  is  inseparably  bound  up  in  the  production  of  acquired  im- 
munity thnnigh  artificial  manipulation ;  and  it  may  safely  be  said  that 
scarcely  any  subject  is  so  deserving  of  thoughtful  consideration  and 
patient,  persistent  research.  If  the  attempts  to  pnxluce  antitoxins 
and  antiniicrobins  by  manipukitions  in  the  laboratory'  without  re.sort 
to  living  animals  shall  be  successful,  this  method  of  prophylaxis 
will  become  susceptible  of  almost  indcfmitc  development. 


CHAPTER  XU 

ARTIFICIAL   DEFENSES;  ASEPSIS,    ANTISEPSIS," 
AND  DISINFECTION 

GfHerat  Cotisuterati»ns.  Meckanici^  Ditinftciion.  Heat — Hoi  Air; 
Hot  Wah'r;  Slt^im.  Cold.  Liyht.  Desiccation.  EUxtridty.  Chemical 
Agents:  Oasfs — l-'ormaldehydc.  Sulphur  Uioxiit,  Oxygen,  Btamin, 
Chlorin,  lodin;  /.ii/xf/.i — Carbolic  AciJ,  Cresols,  Alcohol;  Solids— 
Hoaps,  Mercury  Salts,  Chhrinaled  Lime,  Sodium  HypochtorUe,  Iodo- 
form. 

It  has  been  shown  tliat  tlic  natural  defenses  of  the  bn<1y  include 
provisions  to  cxthidt.-  micro-organisms,  to  inhibit  their  growth,  and 
to  destroy  theni.  Tliat  these  iiutunil  defenses  ufttiines  fail  is  evident 
from  the  prevalence  of  infectious  diseases,  and  for  this  reason  the 
upplication  iif  artificial  defenses  beetmies  of  great  importance. 

These  latter  measures  likewise  include  the  prevention  of  infection 
by:  (i)  the  exclusion  of  pathogenic  organism*,  or  methods  of  asepsis; 
(i)  the  inhibition  of  the  activities  of  pathogenic  organisms,  or  the 
application  of  antiseptics;  (.S)  the  absohite  d«truelion  of  all  putho 
gcnic  organisms,  or  measures  of  disinfection.  A  medium  unfa\'or- 
able  to  the  growth  and  activities  of  pathogenic  organisms  is  called 
nn  antiseptic,  while  one  that  destroys  them  is  termed  a  germicide, 
or,  if  the  organisms  be  bacteria,  a  bactericide.  Tliis  destruction  of 
agents  capable  of  cansing  infection  is  often  termcil  sterilization, 
while  any  substance  that  is  or  has  been  rendered  incapable  of  pro- 
ducing infection  h.  said  to  be  aseptic  or  sterile.  It  sliould  be 
obscrA'ed  that  these  terms  have  somewhat  different  meanings  to 
the  bftcteriologist  and  to  the  sanitarian.  'ITie  work  of  the  former 
may  bo  influenced  by  many  of  the  lower  fungi  irrespective  of  their 
action  upon  the  animal  body,  while  the  latter  considers  micro- 
organisms only  as  to  their  ability  to  incite  disease.  Tlius.  to  the 
bacteriologist  the  sterile  article  is  one  free  from  all  living  orgnuisms. 
while  the  sanitarian  deems  tlie  article  sterile  even  though  it  may  be 
contaminated  by  many  living  bacteria,  provided  none  of  these  twic- 
teria  is  pathogenetic.     To  the  Ixicteriologist  an  antiseptic  usually 
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means  an  agent  that  prevents  the  growth  of  bacterUi,  while  a 
disinfectant  is  one  that  destroys  the  ability  of  the  organisms  to  grow. 
From  our  viewpoint,  the  antiseptic  is  an  itj^nt  inhlhitin^  the 
I  spread  of  iarcction,  while  a  disinfectant  is  one  that  precludes  the 
[possibility  of  infectbn  irrespective  of  the  viability  of  the  bacteria. 
Most  of  our  knowledge  relating  to  the  means  of  artificbl  defense 
is  based  uptm  ex]>eriiiii-Mt  in  vUnt.  vrhicli  doi-s  not  reprt-sent  accu- 
rately the  conditions  as  related  to  practical  prophylaxis.  Thus. 
the  amount  of  heat  or  the  strength  of  chemical  required  to  prevent 
the  future  growth  of  biictcrla  may  be  far  in  excess  of  the  iimount 
ncci-ssary  to  destroy  their  pathogenic  action,  and  the  fact  that  a 
certiiin  temperature  or  a  certain  chemical  doe*  not  prevent  the 
growth  of  bacteria  upon  culture-media  in  the  labonitor>-  is  no  proof 
th:it  it  does  not  prevent  (hem  from  inducing  diseafe.  I'ortunatcly, 
the  laboratory  bacterial  standards  usually  express  condilioiLH  in 
excess  of  the  requirements  of  the  sanitarian,  so  that  they  may  be 
adopted  with  the  assurance  of  their  efficacy. 

The  nrtificinl  prevention  of  disease  is  in  essence  but  the  adoption 
of  sanitary  cleanhness.  To  jiroducc  such  a  state  of  cleanliness. 
physical  measures— such  as  the  application  of  heat,  hght.  electri- 
city and  mechanicul  force — or  various  chemical  agents  may  be 
employed ;  each  having  its  especial  field  of  usefulness.  The  efficacy 
of  disinfectants  in  general,  and  of  individual  agents,  varies  with 
the  special  |)ariisite,  the  character  of  the  associated  miiteri;t1,  tin? 
degree  in  which  heat  and  moisture  are  present,  and  the  thoroughness 
of  application.  When  it  is  known  precisely  what  organisms  are 
present  and  what  exactly  are  the  actual  conditions  in  general, 
methocb  of  disinfection  may  be  much  simplified.  As  a  rule,  non- 
icporogenotis  organisms  are  much  more  readily  killed  than  those 
'that  contain  spores;  while  Uic  presence  of  heat  and  moisture,  as 
well  as  the  absence  of  ulhuminnns  material,  facilitiites  the  action 
of  disinfect anls.  The  association  of  disinfectanls  may  enhance  or 
detract  from  the  sum  of  their  respective  values. 

Of  the  chemical  agents,  watcr>'  solutions  ore,  as  a  rule,  most 
efficient,  alcoholic  and  oily  sulistanas  le:ist  eapiible  of  germicidal 
oetion.  The  addition  of  mineral  acids  increases  the  activity  of  a 
number  of  germicides,  while  soap  solutions  increase  the  efiicienc>'  of 
some  agents  and  decrease  that  of  others.  The  penetrative  or  solvent 
action  of  the  germicides  may  have  an  important  inlluciK'C  upon  the 
results  obtained.    Thus,  upon  greasy  skins  watery  solutions  may 
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entirely  fail,  although  effective  if  first  Ihe  fat  be  removed.  Mercuric 
chlorid  (corrosive  sublimate),  which  under  favorable  conditions  in 
the  lalxtratory  is  an  energelic  germicide,  eoagulsites  alliumin  and. 
hence  is  not  to  be  depended  upon  as  a  disinfectant  of  such  sub- 
stances as  sputum.  Again,  bacteria  may  be  protected  tf  grnvring 
in  a  medium  tliat  neutralises  the  germicide  used,  and  thus  mercuric 
chlorid,  bring  Imnsfdmii-tt  inta  an  iiktI  sulpbid  upon  contact  with 
sulphur  compounds,  is  also  found  to  have  little  value  as  a  disinfectant 
of  fecal  material.  It  is  obvi[>us  that  absolute  reliance  cannot  be 
placed  upon  results  of  laboratory  iiivcstigiitinn  unless  in  these 
experiments  care  has  been  taken  to  reproduce  substantially  tlie 
conditions  of  practice.  Moreover,  no  disinfectant  of  general  appli- 
cation is  known. 

Mechanical  sterilization  i^hould  always  lie  used  for  surfaces, 
such  as  the  skin,  that  are  unable  to  endure  the  application  of  abso- 
lute germicidis .  but  as  this  is  not  a  ptisitive  means  of  producing 
asepsis,  it  is  usually  desirable  to  supplement  it  by  the  application 
of  other  disinfecting  measures.  By  removal  of  the  fat,  dirt.  an<l 
the  like,  the  mechanical  cleansing  facilitates  the  penetration  of 
chemiciil  substances  later  iise<l. 

Besides  the  chemical  and  physical  agents,  certain  imperfectly 
understood  vital  processes  are  capable  of  compassing  the  death  of 
parasites,  as  exemplified  in  the  action  of  tlic  lysogcnic  substances 
of  the  blood-cells. 


MliCHANICAL  DISINrECTION 

Smooth,  polished  surfaces  may  be  wipi-d  or  washed  free  from 
micro-organisms  by  sterilized  cloths;  but  there  is  always  the  danger 
that  the  process  may  nnt  be  sufficiently  thorough  to  remove  nil 
infectious  piirlicles.  It  has  been  found  that  a  careful  wiping  of 
polished  metal  surfaces,  such  as  the  blades  of  ophlhahiiic  instru- 
ments, vrith  a  mixture  of  ether  and  alcohol  is  usually  sufiicicnt  to 
render  them  aseptic,  provided  there  is  an  absence  of  depressions 
such  IIS  are  caused  by  the  stamp  of  the  milker's  name.  A  few 
persons  with  very  smooth  skins  free  from  gross  contamination  are 
able  to  render  their  hiintU  practically  sterile  by  so  simple  a  means 
as  thorough  washing  with  soap  and  sterile  hot  water,  and  it  has ' 
been  shown  that  the  number  of  hocleria  upon  tlie  hands  of  any 
person  bears  an  inverse  ratio  to  the  thoroughness  and  duration  of  a 
scrubbing  with  soap,  sterile  water,   and  a  hund-brush.      This  is  I 
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not,  however,  a  purely  mechanical  sterilization,  for  soap  possesses 
a  distinct  bactericidal  action,  besides  facilitating  the  mechanical 
removal  of  the  contaminated  outer  layers  of  the  skin.  Stuttgart 
sand  or  other  abrasive  substance  is  at  times  mixed  with  the  soap 
used. 

Liquids  are  in  part  mechanically  purified  by  sedimentation,  the 
bacteria  falling  to  the  bottom.  They  also  may  be  purified  by 
filtration  through  soil,  diatomaceous  earth,  or  unglazcd  porcelain, 
but  no  filter  seems  absolutely  germ-proof  during  prolonged  use. 
Experiments  indicate  that  those  of  unglazed  porcelain  of  the  best 
type  are  impervious  to  Bacillus  typhosus,  while  those  composed  of 
diatomaceous  earth  are  gradually  penetrated. 


HEAT 

In  the  application  of  heat  to  produce  sterilization,  dry  hot  air 
(baking),  hot  water  (boiling),  or  steam  (steaming)  may  be  em- 
ployed. At  equal  temperatures,  moist  streaming  steam  is  most 
efUcacious,  and  hot  air  least  so.  Each  method,  however,  has 
special  advantages  under  different  circumstances.  Some  articles  are 
most  conveniently  disinfected  by  baking,  others  cannot  be  baked 
but  may  be  boiled,  while  steam  is  applicable  to  many  articles  that 
cannot  satisfactorily  be  baked  or  boiled.  The  varying  resistance  of 
pathogenic  bacteria  to  heat  is  shown  in  the  following  table : 

THERMAL  DEATH-POINT  OF  nACTERIA 

RXPOSIIRI 

°C.  "F.  (MiN.I 

.Spirillum  cholenc  (Sternbct^) 52  125.6  4 

Bacillus  ly[ihnsus(SlembeTg) 56  ijit.S'  10 

6iid11us  anlhrncis  (Chauveau), 54  129. Z  lo 

liscillusinnllei  [of  Glanders]  (LdfUec) 55  tJI.O  lO 

Bacilluit  di[ihtheriz  (LSfflei) 60  140.0  10 

Festts  bubotiicE  (RoKnau) 70  158.0  10 

Strejilococcus  eiysiprlnlis  iSlembcrg) 54  129.I  lo 

Slophylococcua  pyogenes  auCFus  (Sfembergl,    ...     58  Ij6.4  lO 

Diplococcus  pneumonia'  (Slernber^),  .           ....    52  125.6  10 

Gonococcus  [single  obwTvalionJ  (Slernbcrg),    ...    60  I4O-O  lo 

A nlhrni  bacilli 54  I. -9.0  lO 

Anlhrsi  spores  (Sternberg), 100  ai2.o  4 

Tclnnu?  spores '0°  J12.0  10 

Tubcrete  bacillus  (Schatl  and  Fischer) 100  2i2.o  4 

Tubercle  bacillus 80  17C.0  5 

Vaccine  Tinw  (Carslon  ani!  Coesi) 54  Iiq.I  lO 

Hydrophobia  vims  (Sternberg) 60  140.0  lo 
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H        Hot  Air                                                                                             ^^H 

H            Air  must  be  heated  to  a  tcmprraturc  about  nne-tliird  srcatcr  tlum         ^H 
H        tliJit  of  stc»m  to  havf  nn  f(|ital  iltsiiiri-i-tant  n<'tiun.     It  is  only         ^| 
H        adapted  to  dn*  articles,  that  will  withstand  higli  teiii]>eraturcs,  espc-         ^H 
H        cially   ginss  nitd   corluin   forms  of  enrthrnware.     The  temper  of         ^| 
H        surgical  instruments  is  arccted,  and  as  hot  air  luis  little  (iciietrative         ^| 
H        action,  it  shimUl  n<il  ht-  used  to  disinf(.-ct  cKisely  pncked  articles,          ^B 
H        sueh  as  bundles  of  fabries.     The  lack  of  penetrative  power  is  well          ^M 
H        illustrated  in  the  fullowing  tahle:                                                                    ^M 

H         WHlTEl,ECK:E'SEXr*ERIMENTWITH  RANSdM'S  IIOT-AIR  APPARATt;S,          ^| 
^^^               SHOWING  TUB  ri':NETRATI(>N  OF  HOT  AIK  THROtKIH                ^^H 
^^^                                    DIFKERKNT  IJVVEK.S  ilK  ]llJVNKI-n't>                                       ^^^| 

^r         The  air  etcnping  from  the  apparatui  had  a  tnnpcratarc  rncying  frani  245*  P.  to  260*  F.           ^^M 

H                 Dl-KATMH  OP  BStPOlVBI 

■  L*ma 

4  Ljkvma 

6  Laviiiu 

>i  LAViaa 

•t  LjtVKIIf                      ^H 

D(«f«nP. 
ajo 

ao6 
114 

331 

3IS 

Degin~,y. 

ttl2 

196 

.§3    ^m 

Hnt  air  muses  evaporation  of  most  It([ui(ts,  imH  its  sU-rilizing  action        ^^M 
may  be  due  to  the  complete  drying  of  the  bodies  of  micro-organisms.          ^M 
It  hns  1>cen  em[>loycd  to  sterilize  for  surf^iettl  puqNtsfS  ctttgut  and          ^M 
other  substances  liable  to  be  damaged  by  boiling  in  water  or  by          ^| 
steaming.                                                                                                   ^| 

Hot  Water                                                                                         H 

Boiling  is  a  very  practical  means  of  sterilising  sul>stances  not  in-          ^M 

jurcd  by  contact  with  hot  water.     It  enables  one  to  apply  a  mod-          ^M 

erately  high  temperature  cimveniently  for  any  desirt-d  time.     Ilie          ^M 

exact  temperature  at  which  the  boiling-point  is  reached  varies  witli          ^M 

the  atmospheric  pressure  and  with  the  purity  of  the  water.     At  the          ^M 

sea  level,  pure  waler  boils  at  the  temperature  of  100°  C,  (313°  V.).           ^| 

and    tlie    boiling  point   progressively   increaM-s   or  dccreiises  with          ^| 

^k        changes  in  pressure.     At  a  very  high  altitude,  boiling  temperature          ^M 

^^^Lmay  full  to  60°  C.  (140"  F.)  or  lower.     By  inclosing  the  wiiter  so         ^^ 

^^^Fthat  it  is  always  under  the  pressure  of  the  tilxTated  steam  the  boiling-          ^M 

^r        point  may  be  raised,  as  shown  in  the  following  table:                               ^H 

STKKILIZATION   UY   U8ANS  OP  HOT  WATSK 
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B01I.ING-PO1KT  or  WATER  UNDER  STEAM  PRESSURE 

STKUi  FaanuaB                                                                                     IkntiMn  THHrxiAitris 
iPnaiMk)  <F.)  (C.) 

O .,......, 311*  IOO.O* 

5 iiS*  109.0" 

10 140*  •ij-S" 

■S 3U*  111.5' 

M> wo*  tad.s' 

40 387*  •4<.5' 

Boiling  wattr  (loo"  C — att"  F.)  is  an  efllcicnl  clisinrcctanl,  prac- 
tically sterilizing  within  ten  minuter  all  stili«tanc<«  to  which  it  has 
free  access.  It  i»  Inie  tluit  cvrtiiin  sjnttos  will  with.itniid  siich  kh 
exjiosurp,  but,  so  far  as  known,  tfacy  do  not  tncltidc  any  discasc- 


Flfl.  J»,— CoNVKMRNT  FOKM  OK  IVJliTAtti:   Suniir  II   STrviunii   roK  SlUtlL- 

TA»RC]tT«I.V    (JCllHI--tCTIKr.    lASIIUMKXTS  IIV    MkAN«  OF    HoT  WaTXR    AND    IlIKHINOl 
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producing;  species.  Tlie  ndditinn  of  sodium  bicarbonate.  Imrax, 
or  lime,  in  the  proiiortiiiii  of  one  or  two  per  cent.,  prevents  the 
oxidation  of  imn  nr  Nterl  iiL'<(riinieiitN.  Huiliiig  in  such  a  .solution 
is  (he  method  of  disinfecting  surgical  inslrutneDts  generally  pre- 
ferred. Aliiiniiuini.  tiuwcver.  is  eroded  by  the  presence  of  the 
alkali.  Syringes,  jjloves,  nnd  ntlit-r  urticles  made  nf  rubljcr  of  good 
<|uiility  iiiay  Ix  lH>ilccl  in  water  for  brief  periods  of  time  without 
serious  injury.  By  the  addition  nf  Rmmoniuni  sulphate  or  sodium 
chbrid  to  saturation,  the  boiling-point  may  be  raised  from  ioO° 
C.  (sij"  P.)  to  about  127'  C.  (i(ni.(>°  F.),  and  the  presence  of  these 
salts  enables  one  to  boil  gum-elastic  catheters,  bougies,  and  the  like 
without  injury.  It  iscliiimml  that  ^a  sponges  may  tic  boiled  re- 
peatedly in  Elsbcrg's  solution,  consisting  of  potassium  hydrate,  t 
pert;  tannic  ucid,  a  parts;  water,  100  parts. 
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Cumolisa  yellowish  oily  liquid,  boiling  at  about  i6o^C.  (331°  P.]- 
Catgut,  thoFouglily  dehydrated  by  dry  hot  air,  nmy  be  Iwiled  without 
iiijur\'  in  cumol;  afterward  the  cumot  may  be  driven  off  by  dry 
heating.     This  is  one  of  the  be&t  methods  of  disiiift-cting  catgut. 

Steam 

SU-am  is  one  of  the  niost  efficient  and  generally  useful  of  all  artifi- 
cial gennicidett.  Steriliulinn  entniLs  the  (,-on»umptii>n  of  energy,  and 
as  steam  contains  relatively  a  much  higher  potential  of  energy  in 
the  form  of  latent  heal  th»n  dut-.s  binling  water  or  heated  air.  it  is  a 
much  more  active  sterilizing  agent.  To  convert  a  given  weight  of 
water  at  the  boiling-point  into  steam  requires  nearly  one  thousand 
times  as  much  heat  as  is  required  to  raise  the  temperature  of  wuter 
from  2 1 1°  1' .  to  2 1  J°  I'.  This  great  amount  of  latent  heat  is  stored  up 
in  steam  and  liberated  u|x>n  its  condensation.  From  this  it  follciws 
that  to  obtain  the  most  elTicient  action  of  steam  necessitates  at 
least  a  partial  ctmdensiition.  Thus  if  su|)erhealed  steam  be  pussnl 
through  bundles  of  fabrics,  it  will  be  found  that  the  greatest  action 
occurs  in  llie  int<.Tior  of  the  liundleit,  where  n  [Kirltal  condensation 
can  take  place,  rather  than  upon  the  exterior,  where  fabrics  are 
quickly  raised  to  such  a  degree  of  teni]>eniture  that  almost  no  con- 
densation occurs.  For  the  same  reason  superheated  steam,  acting 
at  a  (emperalure  far  above  this  point  of  condensation,  is  relatively 
much  less  efTicient  than  streaming  saturated  steam. 

Satufftted  Bteun  has  a  temperature  corresponding  to  the  pressure 
under  which  it  is  held,  so  that  Ihc  slightest  ctKiIing  will  result  in 
condensatbn.  At  the  pressure  of  one  atmosphere,  for  example, 
saturated  steam  has  a  temperature  of  100"  C,  (ata*  F.),  and  the 
point  of  saturation  varies  with  the  pressure  according  to  the  tabic 
previously  given.  Superheated  steam  has  a  tem]KTalurc  exceeding 
that  corresponding  to  the  pressure  at  which  it  exists.  It  does  not 
condense  until  it  has  cooled  to  Ihc  saturation  poinl.  It  is  obtained 
by  healing  saturated  steam  or  by  adding  certain  salts,  such  us 
sodium  chlorid,  to  the  water  tn  order  to  raise  the  temperature  at 
which  steam  will  be  liheralerl.  Saturated  steam  lias  relatively 
greater  penetrative  power  and  disinfectant  action  than  has  super- 
heated steam.  In  condensing  it  imparls  to  the  surrounding  media 
a  temperature  above  that  at  which  it  exists;  for  as  it  comes  in  con- 
tact with,  or  enters,  articles  to  be  disinfected,  the  cooling  prwluees  a 
partial  condensation,  and  the  liberated  latent  heat  is  transferi-ed 
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to  the  maUTJul.  The  successive  great  rcdiictinns  in  voiumc  resulting 
bom  the  condensation  attract  more  and  more  steam  to  the  area, 
sn  thiit  jK-tietiation  through  even  large  bundles  of  fabrics  tjuickly 
takes  place. 

For  tbc  use  of  stram  ut  high  temperatures,  forms  of  sterilizers 
capable  of  witlistanding  high  pressure,  known  as  autoclaves  or 
steam  pressure  steriliiers,  are  employed.  Any  air  leniaining  in 
such  an  apparatus  interferes  with  the  action  of  the  steam.  To 
insuri-  sterilization,  therefore,  it  is  essential  that  all  air  first  be 
exjH-Iled.  either  by  penniiting  the  steam  to  escape  for  a  ciinsidi^rabie 
lime  Iwfore  sealing  the  appamlus,  or  ebe  by  exliuustiiig  the  chamber 


Tvt.  $3-— Ths  Aiihuij)  SrsNiLUHi,  (>val   K>>hm,  Fok  tub  Ua  or  SrauMiira 
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two  or  three  times  duriug  the  process  of  sterilization.  The  method 
of  inlermilting  the  action  of  Kleitm  with  the  formation  of  jwirtiiil 
vacuum  is  readily  carried  out  by  a  simple  condensing  device,  and 
greiitly  enhances  the  efficacy  cjf  the  proces-i. 

Superheated  steam  docs  not  moisten  paper  or  fabrics,  and  for 
thin  reason  may  t>e  used  to  sterilize  letlers  and  the  like,  At  the 
ordinary  atmospheric  pressure,  sIreaniinK  saturated  steam  rapidly 
destroys  all  pathogenic  organisms  and  their  spores,  and.  for  general 
purposes,  has  heen  found  the  most  convenient  and  efficient  practical 
measure.  I'ur  heavy  work  with  limited  siwce  undit  expert  super- 
vision the  vacuum  method  with  superheated  steam  is  advantageous. 
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DISlNrUCTION   BY  COLD  AND  LtGlIT  aoj 

Streaming  sicam  u-ttds  to  wet  articles  that  are  closely  packed,  while 
employment  of  the  vacuum  and  ot  supcrheutcd  steam  prevents 
wetting. 

COLD 

It  has  TCpcatedly  been  obsorx'ed  (hat  cold  docs  not  dcslmy  patho- 
genic bacteria,  yet  tlie  nuinl>vr  of  micro- organ  is  im  jiroj^rt-ssivcly 
dimtnishui  in  frozen  articles,  indicating  that  cold  is  a  slowly  acting 
germicide  as  well  as  »n  uiiliM-jitic.  Pnirldt-ii  fnumt  that  the  bacilli 
of  typhoid  fever  would  withstand  freezing  for  one  hundred  and  three 
days,  althougb  the  nction  of  altcmnte  freezing  and  thawing  was 
found  to  be  injurious  to  their  growth. 

Ruvetiel  and  .Macl'adyeii  exposed  various  bacteria  to  the  low 
temperature  of  liquid  air  ( — 190°  C,  equivalent  to  — 310"  P.) 
for  periotls  varying  from  a  few  hours  to  seven  days,  without  destroy- 
ing their  viability-  Portions  of  infected  liiutue  from  tuberculoui 
limgs  have  been  kept  frozen  for  four  months  without  destroying 
(heir  property  of  infecting  gutnenpigs.  A  few  organisms  are  able 
to  multiply  al  or  below  freezing  temperature;  thus,  meats  kept  in 
cold  storage  tend  to  become  moldy. 


LIGHT 

The  ultrt-Tiolet  njt  fuctinic  rays)  from  the  sun  or  from  electric 
tight  have  a  pronounced  germicidal  action,  well  marked  in  the  case 
of  the  direct  solar  rays,  requiring  a  much  longer  time  for  disin- 
fectant action  when  diffuse;  while  the  rays  from  the  electric 
light  are  much  less  efficient.  The  direct  sun  rays  are  much 
more  powerful  than  those  from  a  100  candle-power  electric  arc 
light  at  a  distance  of  one  meter.  As  the  arc  light  is  richer  in  aclinic 
rays  than  is  the  inc;iiKlesceni  light,  it  is  the  more  active.  Clearness 
of  the  atmosphere,  freedom  from  dust  and  fog,  and  the  absence  of 
any  interposed  trans[)cirent  medium,  as  glass,  which  interferes  with 
the  transmission  of  ultra-violet  rays,  may  increase  the  action  of 
l^;ht.  Tlie  red  and  infra-violet  rays  pns.se.ss  almost  no  practical 
bactericidal  value.  The  disinfectant  action  of  light  has  been  clearly 
demoii.st rated  after  the  rays  have  penetrated  clear  water  to  the 
depth  of  at  least  .10  centimeters;  so  that  it  is  evident  that  exposed 
water,  perfectly  clear  and  not  n(  great  depth,  may  be  freed  from 
pathogenic  organisms  by  sunlight  alone.    The  germicidal  action 
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seems  to  be  due  partially  to  changes  in  the  nwdium  involving  its 
contained  oxygen,  but  oliicfly  to  a  direct  action  upon  tlie  bodies 
of  the  bacti-ria.  Bactt-nitl  toxins  are  also  rendered  inert  by  light. 
It  it  cvidfiit.  therefore,  that  sunlight  will  act  chiefly  as  a  $iirfuc« 
disinfectant  of  translucent  or  opaque  bodies.  Tubercle  bacilli  are 
quickly  killed  by  exixisure  to  the  direct  snl«r  rays,  the  time  varying, 
according  to  circumstances,  from  a  few  minutes  to  several  boim; 
while  the  diffuse  niys  will  kill  the.se  organisms  in  from  five  to  seven 
days,  their  virulence  dmiinishing  before  their  death  (Koch).  Prac- 
tically all  ptithogenic  Ixicteria  and  spores  may  be  destroyed  by  a 
sufficiently  prolonged  exposure  to  the  actinic  rays  of  the  sun. 


ELECTRICITY 

It  is  extremely  diflicult  to  estimate  the  bactericidal  action  of 
electric  currents,  as  it  is  nearly  impossible  to  apply  them  without 
inducing  chemical  changes  in  the  surrounding  media.  These  chem- 
ical sub^lam•L-s  frequently  have  a  niaiki'<I  disiiifi-ctum  action,  but 
that  of  electric  currents  in  themselves  requires  greater  proof.  In- 
duced currents  of  from  lo  to  30  amperes,  acting  upon  bacteria  in- 
closed in  tubes  of  a  diameter  of  5,5  centimeters,  were  found  by  Spilkc 
and  Gallstein  lo  kill  micro-organisms  in  one  or  more  hours,  and  to 
restrain  their  growth  if  applied  for  shorter  periods.  It  is  probable 
that  of  itself  electricity  is  at  most  a  feeble  bactericide.  The  bacteri- 
cidal properties  of  X-rays,  or  Becquerel's  rays,  and  of  llie  energy  of 
radium  and  like  bodies,  have  not  been  accurately  determined,  so 
that  at  present  they  have  no  practical  significance. 


DESICCATION 

Absolute  dryness  is  probably  destructive  to  all  micro -organisms 
and  their  spores,  and  the  efTiciencj'  of  dry  heat  as  a  disinfectant 
seems  to  depend  in  a  large  measure  upon  this  action,  nie  organisms 
of  the  colon  group,  sjich  as  Spirillum  choleriv,  Biicillus  typhosus,  and 
Dacillus  coli.  are  more  readily  destroyed  than  those  of  tuberculosis 
and  diphtheria  or  the  members  of  the  sporogenous  group.  Koch 
found  that  the  cholera  spirillum,  if  in  thin  layers,  was  killed  by 
^drying  for  three  hours,  and  I'fuhl  observed   that  the  bacillus  of 
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lyplKiid  fever  died  after  eight  or  ten  weeks  of  <lo'ing-  The  more 
resi&lant  organisms  tnay  withstand  ordinar}'  dnicg  for  months,  uitd 
spons  may  snr%'ive  it  for  years. 


CHEMICAL  AGENTS 

For  chemical  disinfection,  gases,  liquids,  and  solids  arc  cmploj-ed. 
encli  form  having  special  ajipliaibilities. 

Gases 

Formaldehyde. — Formic  aldcliydc,  metlialdchyde,  oxymelhune. 
k  a  pungent  irritating  gas  formed  by  oxidizing  vapor  of  melhyl- 
alc«>hul  over  a  heated  platinum  sponge  or  coke,  the  reaction  being 
CH.OH  +  O  =  CH,0  +  H,0.  It  is  soluble  to  about  40  volumes 
in  water,  this  solution  being  sold  under  such  trade  names  as  'for- 
malin.' 'formal."  'formol,'  and  the  like.  When  it  is  condensed. 
if  an  attempt  be  made  to  dissolve  more  than  40  volumes  in 
water,  it  tends  to  polymerize  into  parafornialdchyde  (trio xy methyl- 
ene or  paraform,  C,H,0,).  a  while,  solid  substance,  which  when 
gently  heated  is  reconverted  into  formaldehyde.  One  pint  of  a  40 
per  cent,  solution  of  f<irmaldeliyde  theoretically  develops  166  liters 
of  gas,  weighing  325  grams,  while  50  grams  of  parafonn  develop 
upon  heating  37  liters  weighing  50  grams.  Three  grams  of  alcohol 
arc  required  for  vaporization  of  one  gram  of  formalin  pustil  (para- 
form).  In  the  burning  of  this  alcohol,  at  least  3}  grams  of  water 
will  be  fonned.  that  will  incrcaw  the  effectiveness  of  the  gas  and 
prevent  polymerixation.  Formaldehyde  combines  with  albumin- 
ous substances,  rendering  them  stable  and  difficult  of  gastric  diges- 
lion,  and  this  tendency  to  combine  with  organic  compounds  renders 
it  a  good  deodorant.  Ammonia  neutralizes  it  and  converts  it  into 
an  inert  compound. 

Application, — Formaldehyde  is  the  most  efficient  of  the  gaseous 
disinfectants  at  present  known.  It  has,  however,  little  penetrative 
power,  and  its  action  iii  therefore  chiefly  that  of  a  surface  disinfectant. 
It  may  be  applied  (1)  as  a  watcp>'  solution.  Iieing  nelive  in  0.4  to 
4  per  cent,  in  water  (1  to  10  jx-f  cent,  of  the  commercial  solution); 
(a)  as  a  spray  produced  by  projecting  air  or  steam  through  a  con- 
centrated wutm'  solulicm;  (3)  as  a  recent  gas  generated  by  (a) 
passing  the  vapor  of  methyl  akohol  over  a  lieated  platinum  sponge 
in  a  special  apparatus,  (^)  heating  pastils  of  paraform  in  a  special 
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no.  56,— FORMt   or   ScltRftlNG'S    FoKMALDIKVnB    Lamt  roK   Grnkkatinc 
MALtiGKviiB  Gas  vnott  Parapoui  Pastiu. 

The  )inHlil»  sn  hnt«il  In  llic  liakkrt  lii>lioitci1  I'j'  tlie  (Idlcil  llim  in  form  A.  Tlic  rale 
d(  gmcrttion  of  gai  it  regulated  by  the  licight  or  (lie  Hume  in  Ilic  alctiliol  laiii[>. 
Farm  I)  bu  Ivo  cupi,  a  ilwllow  one  boldini;  one  or  Iwu  (xunli  for  continuoiu  ilow 
rTiif»niiiwi  io  tho  tick-racm ;  «nd  >  dariier  one  hoUlitii;  50  luMll*  for  room  iliMn- 
ftciion  a>  dncribed  in  th«  text.  From  a  to  a}i  oat-gram  iiulili  arc  adiiAcd  lot 
every  35  cubic  (eel  of  tpace. 
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lamp,  (f)  evaporating  tlie  gas  from  a  watery  solution  by  means 
of  a  qjccial  device  with  the  addition  of  calcium  clilorid.  glycerin, 
or  other  expedient  to  prevent  polynKTiznlion  («n  electric  healer 
inaybcu»-d);  or  (d)  slow  evaporation  fr»m  slieets  saturated  with 
formnldehyde  solution  and  hanging  in  the  room.  For  room  dis- 
infection the  evaporation  of  the  f[as  and  tlic  method  of  spraving 

by  a  jet  of  steam  have  proved 
the  most  valuable.  The  direct 
generation  of  the  gas  from  wood- 
alcohol  is  usually  subject  to  the 


FlO,  J7.— The  Tkr-^NM  I.m;  FohmaI' 

DKtlVUlC  KuiUteXAIiik. 

A  M>luimn  uT  lamul'lvliycjr,  40  |irr  iirrii., 
with  (■ljmii>,5  pFT  criit,,  it  I'lacril  in 
lUe  rcKffi.  ihc  tuiip  tiiirwH,  urid  ihe 
lilvtstrd  |;iit  luni  III  tint  liv  tlic  luIiliiB 
bcnu^h  ibc  k()liulc  inlu  ihc  lufrclra 
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disadvantage  that  much  of  the  alcohol  may  he  lost  through  conver- 
sion into  carlxinic  oxid  or  carbon  dioxid.  and  it  is  difficult  to  esti- 
mate the  quantity  of  formaldehyde  gfiierated.  Ttie  lue  of  (taraform 
piustiLs  is  convenient  hut  ex)>ensive.  and  while  it  may  be  carried  out 
by  any  intelligent  person,  householders  as  a  rule  use  an  apfxirutus 
too  small  to  accomplish  the  desired  result.  If  a  large  enough 
lamp  or  a  sufficient    number  of  the  smaller  lamps  be  used,  the 
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niclliod  has  mucb  to  commend  it  in  its  simplicity  and  safety. 
Uliatnxr  be  the  expnlit-nt  employed,  it  is  important  fur  efticient 
actii^n  that  the  entire  quantity  of  disinfectant  cnler  the  nM>ni 
within  a  short  space  of  time,  that  the  smfaccs  of  all  articles  to  be 
disinfected  be  freely  exposed  to  contact  with  the  f;a$  and.  when 
possible,  slightly  moistened ;  and  that  the  room  should  be  kept  tightly 
sealed  for  twenty-four  hours.  Sheets  of  paper  and  envelope*  are 
readily  penetrated.  Of  the  gas  about  50  to  90  liters  (quarts) — of  sat- 
urated aqueous  solutinn  ab«>ut  u  pint — and  of  the  commercial  postits 
of  parafonn  about  60  to  100  {935  to  1543  grains) — should  be  used  to 
each  looocubic  feet  of  airspace.  Heal  and  raoi.sturc  seem  to  increase 
the  efficiency  of  the  gas.  As  gaseous  diffusion  often  interferes  with  a 
disinfectant  action,  the  gus  should  be  discharged  at  several  differ* 
ent  points  when  large  rooms  are  to  be  disinfected.     Under  the  best 
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conditions,  absolute  disinfection  is  not  usually  obtained.  FlQgge 
considers  the  rtsult  to  be  good  if  90  per  cent,  of  the  pathogenic 
organisms  arc  destroyed. 

Formaldehyde  is  an  unreliable  agent  for  the  destruction  of  vemuD; 
mosquitos,  Hies,  and  other  arachnids  usually  arc  killed,  but  bed- 
bugs, roaches,  and  possilily  lleas  secrete  themselves  in  the  cracks 
and  crevices  les-s  accessible  to  the  gas,  and  thus  often  escape.  The 
larger  animals  are  destroyed  if  left  for  a  number  of  hours  in  an  apart* 
mcnt  in  which  the  gas  is  jirescnt  in  large  amount.  For  the  destine- 
tion  of  vermin,  sulphur  dioxid  is  more  valuable. 

Sulphur  dioxid,  SO, 

This  gas  is  usually  generated  by  burning  brimstone  or  prepared 
sulphur  candles  in  the  apartmenLs  that  it  is  desired  to  disinfect. 
It  may  be  used  with  greater  precision  if  taken  from  tanks  of  the 
liquid  gas.     Repeated   experiments  show  that  as  employed,   it  is 
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nnrdiablc  as  a  gtrrmicidc.  Th«  Committer  on  Disinfectants  of 
the  American  Public  HcaJUi  Asscxuation  advised  that  at  lenst 
4  volumes  per  cent,  of  the  gas  be  present  in  tlie  air  of  the 
roum  lo  l>c  dbiafected  for  at  least  twelve  hours.  When  buniL-d  in 
(he  usual  way,  it  is  diffictdt  to  comply  with  these  conditions,  and 
as  th«  gBS  diffuses  rapidly,  atul  in  the  presence  of  moisture  has  a 
bleaching  action  on  many  colors,  it  has  been  largelj-  abandoned  as 
a  disinfecting  agent.  If  used,  at  lea»t  4  grams  (60  grains)  should 
l>c  burned  for  each  cubic  meter  O'ard)  of  air  space,  and  there 
should  be  a  simultaneous  liberation  of  aqueous  vapor,  for  the  gas  is 
comparatively  inefTicacious  in  tlrj-  air.  Tlic  sulphur  should  be  well 
wetted  with  alcohol  and  it  should  be  remembered  that,  as  a  rule, 
only  about  10  per  cvnU  of  the  sulphur  used  is  consumed,  It  is  an 
effecti%-c  agent  against  vermin,  destroying  flics,  fleas,  mosqultos, 
roaches,  bedbugs,  and  other  insects,  and  may  also  ktU  rats  and 
otiiei  larger  animals.  Tor  those  diseases,  tlierefore,  ivliieh  are 
transmitted  by  vermin  it  may  be  of  greater  value  than  substances 
having  a  higher  germicidal  power  but  less  destructive  to  animal 
life. 


Oxygen  and  Ozona 

Oxygen  in  the  ordinar)'  form  is  inefficacious  as  a  germicide,  but 
in  the  form  of  ozone,  especially  in  the  nusceni  stale,  and  in  the 
presence  of  moisture,  it  has  a  decided  action.  The  reported  value  of 
oxygen  usadisinfeetant seeiustriidiucinul,  rather  thanfouiKk-il  u|xtn 
exact  experience.  Of  the  great  activity  and  importance  of  ozone  in 
nature,  there  can  be  no  doubt. 

Oionc  may  be  generated  in  large  quantities  by  means  of  the  dis- 
charge of  high-tension  electric  currents  in  the  atmosphere,  but 
electric  generators,  while  sufhciently  simple  in  const ructi'in,  are  at 
present  loo  cosily  for  ordinary  use.  They  might  be  used  by  agents 
of  Health  Boards  in  apartments  contiining  electric  light  fixtmes  and 
supplied  with  currents  of  ordinary  voltage.  It  was  suggested  by 
Sir  B.  W.  Richardson  thnt  theaters,  churches,  iind  other  nitt.'ting- 
placcs  where  great  niunbcrs  of  people  gather  should  be  disinfected 
in  this  way  after  each  assemblage;  and  thai  Ihe  mild  cnnlinuotis 
evolution  of  ozone  by  eleetrie  generation  in  such  places  would  do 
much  to  prevent  disease  from  being  contracted  by  the  |>cople  fre- 
quenting them.  The  irritating  properties  of  ozone  and  its  action 
in  bleaching  fabrics  and  in  tarnisliing  metal  have  prevented  the 
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option  of  th«sc  measures.  Ozone  added  to  water  is  of  value 
I  a  disinfectutit,  and  is  not  injurious:  tltr  method  has  been  em- 
pTovfd  in  lieu  of  filtration.  Chemically,  ozone  niay  be  generated 
by  permitting  a  sohiliun  of  potassium  permanganate  (8  grains  to  the 
ounce)  to  dmp  slowly  into  a  saturated  solution  of  oxalic  acid.  A 
WoUT  buttle  provided  with  a  dripping-funnel  forms  a  convenient 
generator.  The  addition  uf  a  solution  of  hydrogen  dioxid  will  in- 
en-ase  the  yield  of  ozone,  but  adds  much  to  the  expense. 

Bromin,  chlorin,  and  iodin,  in  the  gaseous  state,  arc  all  effi- 
cient germicide-s,  but  are  uii»uiti,fl  fur  general  use  by  reason  of 
their  irritating  lo.\ic  qualities,  and  their  chemical  affinities,  which 
result  in  the  bleaching  and  deterioration  of  colored  fabrics,  and 
the  tarnishing  of  metallic  surfaces. 


LIQUID  DISlNFliCTANTS 

The  disinfectant  powers  of  inorganic  agents  have  been  found  to 
bear  a  rvUiti<>ii-:hip  to  the  character  of  their  ioniztuion.  This  refers 
to  the  disassocialion  of  acids,  bases,  and  solids  into  electropositive 
or  electrnm-gative  ions  when  they  are  in  waterj-  solution.  Paul 
and  Kronig  have  found  that  most  acids  act  as  disinfectants  in 
accordance  with  their  electrolytic  dJKassoeiation :  the  bases  in  accord- 
ance with  the  concentration  of  the  hydroxyl  ions ;  while  oxidizing 
agents  have  a  disinfecting  action  related  to  their  electric  activity. 
The  halogens,  chlorin,  bromin,  and  iodin,  have  n  disinfectant  power 
in  inverse  ratio  to  their  atomic  weight.  The  theory  of  ions  would 
seem  to  explain  the  inefficiency  of  many  disinfectants  when  in 
alcoholic  solution  or  in  contact  with  albuminous  material.  Other 
sub»tancc»,  as  cEirbolic  acid,  are  said  to  have  a  direct  moleaitar 
action  upon  bacteria,  ionization  not  taking  place.  Tlic  bactericidal 
action  of  other  agents  seems  to  be  unrelated  to  the  state  of  ioniza- 
tion. 

Carbolic  Acid,  Phenol 

When  puR'.  phenol  occurs  in  the  form  of  colorless  ni-edle-Iikc 
crystals,  but  for  convenience  it  is  usually  litiuefietl  by  the  addition 
of  a  small  percentage  of  glycerin.  WTten  pure,  it  is  soluble  in  about 
eleven  parts  of  water. 

Crude  carbolic  acid  is  a  dark-colored  liquid  having  a  powerful 
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odor  and  conUiining  civsol  bihI  nllivr  crxil-tHr  tl«ivatives.  n»enol 
precipitates  albumins  without  entirely  losing  its  dbin/ixtive  action. 
It  b  usually  employed  iti  xhe  stR-iigth  of  fTum  i  to  5  per  cent.  Its 
germictdal  power  is  moderate,  and  at  present  it  has  a  rather  limited 
tue  in  surgical  practice.  It  decreases  tactile  sensibility,  renders 
the  skin  rough,  and  if  applied  to  portions  of  tlie  body  for  Ions  iK-riods 
of  lime,  even  in  weak  solution,  may  prodiicf  local  necrosis  and 
gangrene. 

1'he  pure  acid  is  caustic  and  is  used  as  an  antiseptic  cauterizanl 
in  appendectomy,  for  svntbbing  out  tuberculous  abscesses,  and  Ilie 
like.  It  has  also  been  employed  for  band  disinfection,  the  pure  acid 
bcinR  immedbtoly  iieutniliied  by  applying  slrong  alcohol. 

Cresol, — Tlic  various  cresols,  mela-,  tri-,  ortho-,  and  para- 
cresol,  ure  nil  di.tiiifectants,  Excepting  tricresol,  which  has  been 
extensively  used  as  a  preservative  of  antitoxin  serums,  the  cresols 
are  usuully  employed  in  combination  rather  than  singly.  All 
combine  well  with  oiU  and  with  soaps,  and  fiave  the  advantage  of 
not  corroding  metallic  surfaces. 

CreoUs. — Creolin  contains  about  4  per  cent,  of  cresol,  togellier 
with  soap  and  phenol.  It  it  a  black,  tarry  liquid  with  a  penetrating 
odor.  It  makeii,  if  mixed  with  water,  an  opaque  milky  solution. 
It  has  been  credited  with  marked  disinfectant  power,  but  this  is 
evidently  nn  error,  ns  anthrax  organisms  will  grow  afl«.T  the>'  have 
been  immersed  in  pure  creoUn.  Hirst  has  reported  the  develop- 
ment of  tetiitius  from  intrauterine  irrigations  of  creolin  solutions 
made  with  rather  muddy  tap-water, 

Lysol. —  Lysol  contains  alxuil  50  per  cent,  of  cresol,  mixed  with 
the  neutral  potash  soap,  and  when  mixed  with  water,  forms  a  Irans- 
parenl,  soapy  solution.  It  seems  to  be  more  valuable  as  a  germicide 
than  carbolic  acid,  and  has  had  a  large  clinical  use. 

Other  cresol  compounds  for  which  high  antiseptic  powers  have 
been  claimed  are  saprol,  cimsiMing  nf  10  |kt  cent,  minenil  oil  with 
80  |XT  cent,  of  crude  carbolic  acid ;  soWeol,  a  concentrated  aqueous 
solution  containing  ox-er  35  per  cent,  of  cresok:  and  solutol,  con- 
taining 60  per  cent,  of  cresols. 

Saprol  has  been  brgely  advised  for  the  disinfection  of  excreta 
and  privy  vaults.  Solveol  and  solutol  are  said  to  be  less  irritating 
and  more  potent  than  carbolic  acid  as  general  surgical  disin> 
fectants. 


214 


ARTIFICIAL  DEPEN&BS  AGAINST  DtSBASS 


Alcohol 

Akuhol  is  a  Kood  antiseptic,  but  is  a  wenk  fcemiicide.  In  lahont- 
tor\'  expcrimiriils  il  has  been  found  most  vfltcicnt  in  50  per  cent. 
si>hiti<)ii$,  the  gcrmicidBl  value  diminisliing  progressively  with  tlic 
addition  or  subtraction  of  water.  When  heated,  the  weakc-r 
;  alcohols  arc  ftmnd  to  be  more  potent,  while  many  baclerLi  may  be 
boiled  in  eoncentrato<l  alcohol  without  dm  met  ion.  .Meohol  le- 
diices  the  effectiveness  of  mercuric  chlorid.  esi>ecially  if  the  alouhol 
be  strong,  while  sublimate,  carliolic  acid,  lysol,  or  thymol  arc  said 
to  be  more  powerful  when  dissolved  in  50  per  cent,  itlcohol  llmn  in 
water.  When  applied  to  moist  surfaces  of  the  body,  the  alcohol 
is  of  course  diluted,  and  so  should  be  used  in  greater  strengths  than 
those  found  must  eDicient  in  the  laboratory. 


SOLID  DISINFECTANTS 
Soaps 

Nt-arly  all  soups  possess  a  certain  degn^e  of  bactericidal  power. 
This  is  more  pronounced  in  the  soft  or  potash  soaps  than  In  the 
sodium  or  hard  snaps  and  those  that  contain  resin.  As  commonly 
used,  their  action  is  so  diminished  by  the  hardness  of  the  water 
employed  and  the  great  dilution,  thiit  they  are  comparatively  in- 
efTective  against  such  organisms  as  the  spirillum  of  cholera,  the 
bacillus  of  typhoid  fever,  and  the  pus  producing  cocci.  The  addi- 
tion of  chemical  disinfectants  to  soaps  usually  docs  not  enhance 
their  gennicidfti  value.  This  is  esiieciully  true  of  carbolic  acid  and 
cresol  soaps.  Mercury-  biniodid  and  the  double  iodid  of  mercury 
and  potassium  in  soap  in  J  to  3  per  cent,  strengths  have,  however, 
n  marked  bactericidal  action.  A  i  per  cent,  solution  of  such  a  soap 
was  foim<l  to  destroy  or<linnry  p.ithogenie  bacteria  in  one  minute. 
For  the  disinfection  of  hands.  Mikulicz  strongly  commends  the  tJer- 
man  spiritus  sitprjnatus, — which  contains  potash  soap.  lo.j;  olive 
oil,  0.8;  glycerin,  i.o;  alcohol,  43;  and  water,  45, — applied  in  full 
strength  for  five  minutes.  This  is  not  very  different  from  tincture 
of  green  soap. 

Mercuric  Chlorid  (Corrosive  Sublimate) 

Mercuric  chlorid  is  one  of  the  few  antiseptics  generally  employed 
by  surgeons  the  world  over.  It  is  easily  <lecom]Kised  and  rendered 
inert  by  contact  with  metals  or  organic  matter,  and  a  film  of  oil  or 
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albumitimis  sulistances  may  prevent  its  artinn.  Its  use  b  mtriclcd 
chiclly  tn  surgical  practice,  it  is  used  to  cleanse  the  haiuls  and 
the  fipcrntive  lield,  and  as  an  irrigating  suhtlion  for  wounds. 
Tbe  first  claims  made  by  Koch,  and  otliers,  about  its  extraonliniiry 
gemiieidal  pro|K-rtics  have  been  modified  by  tslcr  investigations, 
which  show  that  onanisms  that  apparently  have  been  killc-d  by 
lhi»  salt  often  reguin  their  vegetative  propi-rlin  when  the  sublimate 
is  neutralized  by  the  addition  of  ammonium  sulphtd.  As  this 
nctiiralization  has  often  been  omitted  experimt-ntally,  many  of  the 
tables  of  f^ermicidal  values  are  useless.  To  render  it  more  stable 
and  efTective.  it  is  usually  combined  with  eitric  or  tartaric  acid,  or 
sodium  or  ammonium  ehtorid.  Objections  to  its  use  are  iis  toxicity, 
instability,  and  lack  of  penetrative  power.  It  is  used  in  Ihc  strength 
of  from  1 :  500  to  1 :  10.000.  The  former  strength  is  very  apt  to 
produce  a  marked  local  irritstioR,  the  latter  is  so  weak  as  to  be 
uritnLit  worthy. 

Mercuric  iodid  is  insoluble  in  plain  water,  but  soluble  when  an 
excess  of  potiissium  io<nd  is  added.  Il  is  s«id  to  have  nearly  the 
disinfcctive  poMcrs  of  Ihc  bichlorid  wiiliout  its  irritatinR  action, 
its  destructive  effecl  upon  metal  instruments,  or  its  instiibility. 

Chlorinated  Lime  (Chloride  of  Lime) 

This  consists  of  a  mixture  of  calcium  chlorid  and  hypochlorite 
and  owes  its  efficacy  chiefly  to  the  latter.  It  should  contain  at 
lost  35  {XT  cent,  availuhle  chlorin  (U.  S.  P.)  and  should  be 
dr^-,  friable,  and  nearly  free  from  the  odor  of  chlorin  until  moistened. 
It  is  an  elTicienI  disinfectant  in  a  strength  of  i  =400,  and  solutions 
of  t  :  1000  were  found  by  Dolton  to  destroy  the  organisms  of  cholera 
nnd  of  typhoid  fever  witliin  two  hours. 

For  excreta  it  is  one  of  the  most  eflicient  practical  disinfectants. 
The  Conimillce  on  Flisinfectanls  of  the  AmcTican  Public  Heiilth 
Association  advises  that  six  ounces  of  chlorinated  lime,  containing 
at  least  35  per  cent,  of  available  chlorin,  should  \k  dissolved  in  one 
gallon  of  water.  For  use.  one  quart  of  this  solution  should  be 
mixed  intimately  willi  Ihe  typhoid  dejections,  and  permitted  to 
stand  at  least  one  hour  before  being  thrown  into  the  privy  or  drain. 
As  a  hand  disinfectant  the  value  of  this  agent  was  first  practically 
shown  by  Scmmclwciss  in  the  prc\'ention  of  puerperal  infection. 
Recently  it  has  been  revived  for  this  purpose.  About  8  grams  (2 
drams)  of  chlorinated  Umc  is  placed  on  the  palm  of  the  hand,  a 
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crystal  of  sodhnn  carbonale  wei]cliui(;  about  0.5  gnoi  (9  grni 
added,  the  mixture  motstcned  with  water,  and  (borottghly  rubbed 
intn  the  liands  and  fottarwa.  Especial  caf«  is  to  be  taken  to  carTjr 
it  oodcT  the  naib  and  aloag  the  ungoa]  folds,  with  swafae  of  cotton. 
FinaQ)'  it  is  washed  off  with  sterile  water.  Its  use  should  alwa>'S 
be  preceded  by  the  cuslomar\-  choosing  with  brush,  soap,  and  hot 
water,  and  it  may  lie  followed  by  the  use  nt  other  gennirides.  It 
has  the  disadvantage  of  rcoderittg  the  skin  rough,  and  the  nails 
brittle.  In  the  dry  form  it  is  a  valiwMe  »gcnt  whvn  dusted  in  pri\-y 
vaults,  acts  as  a  deodorant  disinfectant,  and  also  repels  insects. 

Sodium  hypochlorite  solution  (Labarraque's  solution)  con- 
sbts  of  chlorinated  lime  75.  sodium  curbimate  150,  water  to  looo. 
It  »huuld  contain  at  least  j.6  per  cent,  by  weight  of  available  chlorin. 
it  b  a  useful  antiseptic,  but  b  less  commonly  employed  than  the 
simple  chlorin  solutions  that  seem  to  be  equally  eOicienl.  .\  solu- 
tion of  clilorin,  iudin,  and  bromincom[)ounds  obtained  by  elect roh'sb 
of  sca-water.  and  readily  yielding  free  chtorin,  is  similarly  useful. 
It  isctimmercially  known  under  the  misleading  name  of  'clectrotone.* 

A  number  of  other  chemical  agents  formerly  in  repute  as  dian- 
feclants.  including  ferrous  and  ferric  sulphate,  ferric  chlorid, 
aluminum  chlorid,  and  copper  sulphate,  are  nntv  known  to  be  in- 
cQicicnt  BS  germicides  or  practically  inapplicable  as  such.  Their 
iiite  is  not  to  ]x  considered  so  long  as  there  are  other  much  more 
dependable  agents  available. 

Iodoform  is  useful  a  a  surgicnl  dressing  and  undoubtedly  pos- 
sesses distinct  antitoxic  and  antituberculous  properties;  but  it  has 
kliglit  merit  as  a  germicide.  Animals  have  been  infected  by  sub- 
cutaneous  injections  of  pathogenic  bacteria  mixed  with  iodoform, 
90  that  even  the  germicidid  sut]SlHttc«-s  said  to  be  liberated  from  it 
in  tlie  tissues  arc  not  clearly  proved  to  exist. 
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CHAPTER  Xin 

THE  PREVENTION  OF  THE  TRANSMISSION  OF 
DISEASE  BY  ANIMALS 

Life-history,  Recognilion  and  Destriution  of  Mosquitos;  Flies ;  FUas; 
Bedbuifs;  Lice.  Prccauliont  a^inst  the  Dissemination  of  Disease 
by  Mammals. 

Id  the  previouR  section  stress  lias  bccii  laid  upon  tlic  activity  of 
insects  as  conveyers  of  disease.  It  is  of  considerable  importance  in 
prevention  to  study  the  tuibits,  liabiut,  and  di^vclopment  of  those 
species  known  to  be  concemcd  in  the  transmission  of  infection,  and 
thus  become  able  lu  attempt  intelhgeiilty  their  restriction  or  de* 
struction. 


THE  LI FH- HISTORY  OF  THE  MOSQUITO 
Developmeot 

Ova. — The  fcnialc  niostiuito  usually  lays  her  eggs  upon  Uie  surface 
of  water,  allhough  it  is  possible  that  at  times  the  eggs  are  dtix):*iied 
upon  grass  or  utlicr  substances  from  which  they  may  be  later  washed 
by  rain  into  pools.  In  from  twelve  hours  to  three  or  live  days  after 
the  eggs  are  laid,  the  larvte  or  wigdilers  emerge.  The  wigglers 
breathe  air  through  a  prujeciing  segment  given  off  near  the  anal  ex- 
tremity and  containing  a  double  trachea.  This  must  frequently  be 
brought  in  contact  with  the  atmosphere  or  the  larva  will  drown. 
The  wigglers  feed  tm  frt-e  particles  in  the  water,  esijecially  upon  itlga. 
After  a  variable  number  of  days  thc>-  enter  the  pupa  sttge,  which 
b  characterized  by  a  marked  enlargement  of  the  thoracic  segment, 
from  which  project  two  ear-shaped  respiratory  siphons  that 
assume  the  functions  of  the  former  respiratory  tube,s.  A  number 
of  days  biter  the  insect  emerges  from  the  pupa.  The  entire  cycle 
of  dc\'elopnient  usually  occurs  in  from  (en  days  to  four  weeks;  but 
if  the  weather  be  culd,  the  larval  or  pupal  stage  may  be  prolonged 
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icuirfiaitely.  The  Urvae  may  remaia  frozeo  for  a  long  time  in  ice 
without  being  de*tTD>-ed-  Thty  are  killed  rapidly  b>'  drying. 
Howard  found  that  they  died  in  from  mcnty-four  to  forty  tight 
boim  after  the  water  had  be«-n  drained  frnm  mud  conlainin);  thcui. 

[Many  generations  may  develop  in  a  single  summer,  and  in  warm 

I  countries  mosquitos  continue  active  during  the  entire  year.     Hxcept 
under  unusual  dicumstatices.  only  the  femalr*  inflict  bites.     The 
males  are  dtstinguisbed  by  their  very  feathery  antemix  and  palpi. 
The  great  bulk  of  moMjuiios  never  have  access  to  warm-blooded 

I  snimals,  and  subsist  upon  plants,  or,  possibly,  at  times  upon  other 

;  tnsecU,  fish,  or  other  animate. 

Duration  of  Life 

Mosquitos  live  mtKh  longer  than  was  at  first  supposed.  Tbc)-  have 
been  kept  in  an  active  state  for  several  weeks,  and  in  a  feu-  instances 
for  two  or  three  months-  It  is  well  known  that  at  the  onset  of  cold 
weather  they  hibernate,  remaining  in  a  dormant  condition  until  the 
following  spring.  It  is  not  true  that  death  follows  their  engorge- 
ment will)  biriod ;  a  single  mosquito  may  inflict  repeated  bites  during 
a  period  of  many  weeks.  Therefore  a  single  mosquito  may  cany 
diseuHc  to  many  persons. 

Their  distribution  is  widespread.  Not  only  are  they  found  in 
the  tropic  and  temperate  zones,  but  almost  incredible  numbers  live 
in  parts  of  the  arctic  regions.  Tlicy  are  more  frequently  found  in 
lowlands  and  are  usually  absent  from  mountains,  although  moun- 
tainous regions  may  become  infested  tbiout;h  human  intercourse. 

Powers  of  Flight 

There  is  considerable  evidence  to  show  that  mosquitos  rarely 
fly  more  than  u  few  hundred  yards  from  their  breeding  places. 
As  they  arc  not  strong  of  wing,  they  seek  protected  places  during 
a  breeze,  and  do  nut  fly  while  strong  winds  are  blowing.  Tliis  is 
supfHised  to  explain  the  absence  of  mosquitos  at  the  seashore  while 
there  is  a  sea-breeze,  and  their  presence  diu-jng  a  land  breeze.  They 
[arc  in  the  neigliliorltoiid  all  the  time,  and  may  be  found  in  large 
numbers  clinging  to  the  leeward  side  of  grasses,  shrubbery,  and 
buildings.  When  the  wind  suhaides,  (hey  take  wing  and  invade 
the  adjacent  dwellings.  Instances  have  been  reported  of  the  migra- 
tion of  enormous  numbers  of  mosquitos  for  distances  so  great  as 
50  to  60  miles;  but  tbcse  arc  exceptional. 
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Mosquitos  have  abo  been  cncounton-d  by  ships  far  out  at  scfl. 

Although  mosquitos  seem  rarely  to  Sy  long  distances,  they  arc 
sometimes  blown  far  by  the  wind,  and  it  is  well  known  that  tlicy  are 
freqiienily  triinsp((rte<l  many  miles  by  means  of  railways,  ships, 
stages,  and  other  public  convn'ances.  In  numerous  instanrvs 
locations  previously  free  from  tite  pest  have  been  infested  after  the 
a«lvctit  of  a  nkilroiid. 

The  Salivary  and  Poison  Glands  of  the  Hosquito 

There  are  two  sets  of  venom- sal ivar>-  glands,  situated  in  the 
prothorax  of  the  mosquito,  eaeh  consisting  of  three  lobes.  The 
intermediate  lobe  was  shown  by  Macloskic  in  1887  to  have  a  peculiar 
hbtologic  siructuie.  and  to  secrete  the  poison  of  the  insect.     By 


Fia  6oi->CuLKX  KxCKUciAint,  Walk. 

«,  FrauJe.     t.  From  latwl  claw. — (/•'r^mi  artiiU  *c  /V»/.  Gto.  E.  Bitrr  in  lit "  Kiv/ 

OrUaHi  Mid.  imJ Surg,  your,,"  Sift.,  igot.) 

n  duct  these  glands  are  connected  with  the  central  stylus  of  the 
proboscis,  and  in  biting,  the  poison  is  injected  directly  into  the 
wound  and  is  believed  to  facilitate  the  sucking  process  by  keep- 
ing the  proteids  of  the  blood  in  solution.  This  injection  of  venom 
is  of  spe<'ial  importance  in  connection  with  malaria,  yellow  fever, 
filariasis,  and  certain  other  diseases.  In  each  of  these  affections 
the  causiil  parasite  seems  to  undergo  a  metamorphosis  in  the  insect's 
body  and  then  to  be  inoculated  into  the  next  person  bitten.  Tlic 
hematozoa  of  malaria  are  known  to  emigrate  from  the  stomach  of 
the  mosquito  and  to  collect  in  the  salivary  glands,  from  which  they 
are  ejected  with  the  saliva  into  the  tissues. 
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The  Varieties  of  Uosquitos 

At  present  but  thre«  \-:irielies  of  mosqiiitois  arc  known  to  serve  as 
the  mtenncdiatc  hosts  for  parasites  noxious  to  man,  nnd  an  yet 
there  is  hllle  evidence  that  a  spcciul  imrastte  has  more  than  a  single 
genus  that  may  serve  as  its  host.  Thus,  tlte  hematozoon  of  malaria 
apparently  is  transmitted  only  by  members  of  the  genus  jVnoptieleg ; 
thf  punisite  of  yelUtw  (ever  hiis  thus  far  imly  been  transmitted 
successfully  by  what  was  at  firet  considered  to  be  a  variety  of  Culex 
(Ciilcx  faseiatus),  but  has  since  been  given  by  'ITieobald  a  new 
generic  name,  Stc(;omyia  (Slcgoniyia  fsisciata);  while  Tilaria 
sanguinis  bominis  is  transmitted  by  a  Culcx — Culcx  ciliaris  (Culex 
ptpians  I. inn).  In  addition,  rt-cent  o1)siervalions  apparently  indi- 
cate that  dengue  is  transmitted  by  a  variety  of  Culex,  and  other 
infections  may  prove  to  be  convej-ed  similarly. 

As  only  the  anopheles  transmit  malaria,  it  is  important  to  dis- 
tinguish tliem  from  the  common  gemis  Culex.  The  most  stiiking 
differences  are  found  in  the  palpi.  The  resting  position  assumed  by 
Uic  adults  is  suggestive — although  not  always  diagnoslie.  The 
chief  discriminating  cbamcteristics  are  given  in  the  table  following: 
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Palpi Female  hu  iliinmuiivr  imlui 

with  3  ippiicnli.  The  mole 
hai  |mI|ii  nrntly  ■>  lung  ai 
proljoKJ*  wilh  S  wpncnii. 

Wingt L'*u>ll)'  decoiil  of  maikiiig. 


AwnrHH.BS 

In  both  mule  nnd  f«iuiilc 
palpI  »te  nniTly  ilir  len^h 
of   i>mlio>c»  and    haie  5 

UKially  ftjiottciL 


Pic  61. 

4,  Wing  of  Slc^myla  rud*Ui.    i.  Win^nf  Anapht^Iemucullpcnnlt.— (/ViMdvnV^i^ 
/vy;  Gf«.  t,  Btytr  in  ikt  '•  AVw  Orltam  MtJ.  and  Surg.  J<>ur.,"  Sift.,  /for.) 
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The  yellow  fever  mosquito  (Stegomyia  fosciata)  bos  been  found 
in  tropk  and  subtropic,  but  thus  far  not  to  the  tcmpcnte  or  arctic 
regions.  It  is  charactrri/ed  by  cimspicuous  silver  stripes  upon  the 
thorax  and  abdomen,  and  bands  upon  ihc  Icrs.  The  larva  and  pupa 
resemble  those  of  the  genus  Culcx.     The  lar\-a:  have  been  found  in 


Fto.  66.— SnooMTiA  rAKiATA,  FniAia. — {Frvm  artult  fr  Prtf.  Cf*.  P..  Btytr  im 
"A'tw  OrleanM  MtJ.  «*/  Smf.  Jmr.,"  S^.,  1901.) 


FlC.  67.— StbTiOMVIA   FAKiATA,   Fu)AL>^  Mdm  TliK  Slim. — (FrmmrfKic  tjr  Prtf. 
Gtt.  E.  Btytrim  "Nr-Ji  Orltam  Mtd.  iniJ Surg.  J»ur.,"  Sff/.,  tgox.) 

cisterns  and  in  small  artificial  collections  of  water  in  and  about 
houses.  A&  it  is  active  in  the  i-arly  afternoon  as  well  as  at  night,  it 
has  been  called  the  *d«y  mosquito.* 


THE    PREVENTION    OE    INEECTION    HY    MOSQUITOR 
Bearing  in  mind  that  the  mosquito  does  not  originate  infection, 
but  merely  acts  as  an  intermediate  host  or  carrier  of  the  materics 
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niorbi.  it  is  evident  tliat  pmphylaxis  may  be  attained  by  (0  de- 
slniction  of  all  inoAqiiitos ;  (2)  by  preveiUing  the  contamination  of 
iiiosquitos  from  infected  human  beings  or  other  sources;  or  (3)  by 
the  prcventbn  of  mosigutto  bite?.  Theoretically  the  absolute  en- 
forcement of  a  single  one  of  these  measures  sliould  suffice  to  pre\-cnt 
such  infection,  but  pmclically  iht-  (liftUullies  in  llie  wayof  attaining 
complete  enforcement  of  any  one  method  render  it  desirable  to  com- 
bine the  three. 


The  Destruction  of  Hosquitos 

In  u  siiijflc  summer  one  female  may  give  rise  to  twelve  generations, 
and  as  the  females  of  Uie  genus  Culex  deposit  from  40  to  100  eggs, 
and  of  the  Amiphelcii  from  suo  to  400  eggs  ut  one  time,  the  possi- 
bilities of  mosquito  multiplication  in  a  single  season  almost  exceed 
eomprehensiim.  AN^uniiiig  that  all  conditions  are  favorable,  that 
one-half  of  the  mosquitos  hatched  arc  females,  and  that  these  are 
gravid  but  once  and  deposit  an  average  of  too  eggs,  the  progeny 
of  a  single  season  would  number  49.824.5i7,.^46,938,78o,ioo  mos- 
(|uitos.  Happily  nmny  nalural  agents  cause  a  high  mortality  in  the 
mo&quito  family,  so  that  practically  this  number  is  far  from  being 
approximated. 

The  Destruction  of  the  Larva). — The  most  elTectivc  meitsurcs 
are  those  dirt-cted  against  the  breeding  of  mosquitos.  IW  successful 
breeding  a  suitable  collection  of  water  is  the  first  essential,  for  it 
has  not  been  shown  that  the  larvx  develop  apart  from  water.  By 
filling  in  hollows,  by  draining  swamps,  and  by  pre\-entinK  the  accu- 
mulation of  water  in  discarded  cans,  pails,  bottles,  and  the  like, 
much  may  he  acctmiplished.  Collections  of  water  that  do  not 
remain  over  nine  days  may  be  ignored,  as  the  period  from  the  de- 
position of  the  eggs  to  the  emergence  of  the  adiill  insects  probably 
is  rarely  less  than  ten  da>'s.  Collections  of  water  that  are  permanent 
or  imlisjiensable  should  he  made  inaccessible  to  the  insects  or  unin- 
habitable by  them.  Lakes,  pools,  springs,  watering -troughs,  and 
the  like  may  he  stocked  with  the  natural  enemies  nl  the  moscjuito. 
The  fish  that  have  been  especially  commended  for  this  purpose  arc 
top  minnows  (O-.tmbusiaafiiiiis),  sticklebacks  (Gasterostcusaculeatus). 
and  the  common  sunfish  (Lcpomis  gibbosus).  Salamanders  are  also 
useful.  Tlie  larva?  of  ilic  dragon- lly  ami  certain  water-beetles  prey 
upon  the  larv^  of  miisquitos,  but  practical  means  of  introducing  these 
into  (he  breeding-places  have  yet  to  be  suggested.  As  the  Anopheles 
v_is 
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Bcck  the  protection  of  water  plsnts,  thcs*  measures  may  rot  be 
entirely  efficient.  Tanks,  cisterti&,  nnd  rntn-water  barrels  should 
be  cfFcctivcly  screened  to  prevent  access  of  the  gravid  female  to  the 
water  or.  better,  the  water  »urfuce  covered  by  a  fihii  of  coal  oil. 
This  kills  the  adult  females  as  they  attempt  to  deposit  their  eggs, 
prevents  oviptjsition,  and  destroys  the  larvic.  The  crude  'fuel  oil'  is 
by  Howard  commended  as  preferable  to  the  more  volatile  grades.  In 
Cuba  the  army  orders  of  December,  1901,  advi.se  "an  application 
of  one  ounce  of  kerosene  to  each  15  square  feet  of  w-ater,  twice  a 
month."  W'uter  in  eislenis.  titnk.s,  and  nijn-barrels  may  be  treated 
similarly,  and  may  still  be  used  for  washing  or  drinking  purposes, 
provided  it  is  drawn  off  from  below,  so  as  not  to  disturb  the  siw- 
fuce  film.  On  large  bodies  of  water  the  oil  may  be  sprinkled,  sprayed, 
or  spread  with  swabs.  It  is  important  that  the  entire  surface  be 
covered ;  otherwise  the  lar\'i»  may  collect  in  the  places  free  from  oil. 
ITiis  treatment  does  ni>l  injure  the  fish.  ITie  use  of  potassium  per- 
maiiK^nate  has  been  urged,  but  tltc  quantities  required,  and  its 
rapid  disintegrHlion,  render  the  method  impracticable. 

Adult  mosquitos  arc  caught  and  destrpycd  by  dragon-flies,  bats, 
and  many  species  of  night  birds.  Houses  are  best  protected  from 
them  by  accurately  fitted  window  and  door  screens.  A  simple  and 
effective  means  for  getting  rid  of  those  that  have  gained  entrance 
is  afforded  by  a  tin  cup  fastened  to  the  end  of  a  stick  and  containing 
a  small  quantity  of  kerosene.  \\  hen  this  is  placed  under  llie  resting 
mosquito,  it  promptly  falls  into  the  oil  and  is  killed.  Fumigation 
with  sulphur  is  generally  efScacious,  and  should  he  applit^tl  to  hr>lds 
of  vessels,  passenger  coaches,  and  other  conveyances  that  come  from 
a  malarial  or  yellow  fe%er  center.  Chlorin  gas  generated  by  pouring 
sulphuric  add  upon  chlorinated  lime  has  also  been  advised  for  this 
purpose.  Hydroc^'anic  acid  gas  is  tlTicicnt  but  dangerous.  For- 
maldehyde gas  is  usually  destructive  to  mosquitos.  but  is  Icsis  efB- 
cicnt  than  sulphur  dioxid.  Medical  officers  of  the  United  Slates 
Army  recommend  pyretlirum  fumigation.  The  powdered  drug  is 
moistened,  fashioned  into  small  cones,  and  ignited.  The  stupefied 
insects  should  be  swept  up  and  incinerated. 

Kucalyplus  trees  and  castor-oil  plants  have  been  thought  to  emit 
vaporous  substances  distasteful  to  Culicidite.  Eucalyptus  trees 
planted  about  marshy  ground  may  aid  by  drying  the  soil,  and  their 
foliage  may  serve  as  a  screen,  interrupting  the  mosquitos'  flight. 
The  x-alue  of  the  eucalyptus  as  well  as  that  of  the  castor -oil  plant  is 
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probably  overrated.  Mosquitos  have  been  obscn'cd  upon  the  latter 
plant,  and  rec«nlly  it  has  even  l}cen  a»»erteil  that  its  value  cIep<-ii<Js 
upon  l)ie  fact  that  it  attracts  the  insects  and  thus  altcnalcs  them 
from  man. 

Avoidance  of  Infection 

It  isoi  the  iiliiirist  im[i«rtancelhat  mosquitos  be  prevented  from 
biting  the  sick,  especially  in  cases  of  yellow  fever,  malaria,  dengue, 
or  fiUiri.'k>is.  Pat ieiit.<>  stiDiild  Ixr  protected  by  careful  screening. 
By  the  use  of  quinin  in  doses  of  from  5  to  15  grains  or  more  daily, 
not  only  is  a  prophylactic  action  against  matarin  obtained  in  the 
individual,  but  usually  the  drug  also  scr\cs  to  keep  the  peripheral 
hkKid  in  infi-cted  pt-rsons  fn-o  from  the  parasites,  so  that  therv  is 
less  danger  of  their  transference  to  the  mosquitos.  Kocli  considers 
the  general  iise  of  quinin  a  feasible  means  of  excluding  malaria  from 
a  country.  Unfortunately,  certain  forms  of  the  parasite,  as  the 
cstix-o-sutumnal  variety,  arc  not  readily  influenced  by  this  nieaEure. 

To  keep  mosquitos  from  the  body,  canqihor  and  such  essential 
oils  as  those  of  lavender,  citiontlc.  pennyroyal,  peppermint,  and 
eucalyptus  arc  advised.  Howard  gives  the  following  formula, 
which  is  highly  recommended  as  an  application  by  E.  H.  Banc: 
Castor  oil,  t  ounce;  aloliol,  1  ounce;  oil  of  lavender,  1  dram.  An 
ointment  of  petrolatum  impregnated  with  peppermint  and  cucalyptol 
is  also  useful  and  convenient  of  application.  It  is  said  that  if  cloths 
saturated  with  solutions  of  carbolic  acid  or  of  the  essential  oils  men- 
tioned be  hung  about  the  bed,  mosquitos  will  keep  away. 


THE  PREVENTION  OF  THE  TRANSMISSION  OF  DISEASE 

II Y  I- LIES 
In  all  diseases  in  which  infection  occurs  through  the  alimentary 
liact,  flics  should  be  considered  as  important  carriers  of  the  infec- 
tion, until  tilts  pnssibiliry  is  atMU)lutely  disproved.  As  hits  been 
previously  mentioned,  flics  have  been  shown  to  be  capable  of  carrj"- 
ing  not  only  bacteria,  but  also  the  eggs  of  vuHoas  [Htrasitic  worms 
that  infest  the  intestines.  It  lias  been  proved  that  they  may  deposit 
contaminating  micro-organisms  upon  food  and  in  surgical  solutions, 
upon  the  skin  or  in  wounds.  Instead  of  scr\'ing  as  useful  sca\'cngers, 
their  presence  seems  to  be  a  constant  menace,  wliethcr  in  the 
operating  room,  ward,  camp,  barracks,  or  dwelling. 
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Li(e-history 

The  common  fly.  Husca  domesiica,  usually  deposits  her  cgj^s, 
about  120  in  number,  in  the  crcviix-s  »if  the  dunghcaps  piled  so  fre- 
qurally  about  stubtcs.  Under  the  influence  of  heat  and  moisture, 
tlic  1ar\*3;  arc  batchMl  and  past,  after  several  stages,  lasting  in  all 
from  five  lo  seven  ditys.  into  the  pupa  stape.  Five  to  seven  days 
later  the  fly  matures  from  the  puparium.  Thus  the  entire  period 
of  ovulation  losls  from  ten  to  fourteen  days,  and  the  reproduc- 
tive potentialities  of  a  single  fly  in  one  season  are  therefore  enor- 
mous. 

Destroction  of  Flies 

In  the  larval  or  pupal  stage  Hies  may  be  killed  by  gnats  or  other 
hymenoptera  or  by  certiitn  beetles  or  scorpions,  while  many  birds 
atso  feed  upon  them.  In  the  adult  condition  their  chief  enemies 
are  spiders  and  birds,  although  at  times  they  become  diseased  from 
n  parasitic  fungus  (Kmpusx  uiuscx).  To  rid  a  commimity  of  flics 
it  is  of  first  importance  that  their  natural  breeding-places  be 
abolished.  All  forms  of  excreta,  including  various  manures,  together 
with  the  soiled  bedding  from  stall  or  stable,  should  be  made  inae- 
cessiblc  to  flies,  either  by  proper  inclosure  or  by  stueking  it  in  piles 
covered  with  earth  or  quicklime. 

I'lies  in  an  inclosed  place  may  be  killed  or  stupefied  by  lightly 
closing  all  doors  or  windows,  and  burning  a  cone  fashioned  out  of 
dampened  pyreUirum  (Dulmulian  or  Persian  insect  jjowder).  As 
soon  as  the  cone  has  been  burned,  the  stupefied  flics  should  be 
swept  up.  and  incinerated  before  any  revive.  Sulphur  dioxid 
and.  in  a  less  degree,  formaldehyde  gas  are  also  effective  as  insecti- 
cides. The  use  of  sticky  fly-paper  is  a  slower  but  useful  method 
of  extermination. 

The  chief  source  of  contamination  of  flies  is  the  excrement  of  man 
or  certain  lower  animals.  Their  favorite  places  of  rendez\'ous  are  the 
stable,  privy,  or  latrine,  and  the  kitchen  or  mess-room.  As  thus  far 
it  has  been  impossible  to  exterminate  these  pests,  it  is  imperative 
that  they  should  at  le:isl  he  denied  access  to  sources  of  infection, 
and  to  food.  In  camps,  where  transmission  of  typhoid  fever  by 
flies  is  n  special  danger,  the  former  object  may  be  attained  by  the 
chemical  disinfection  or  incineration  of  feces,  by  bur>'ing  the  ex- 
crement (most  easily  done  in  long  shallow  furrotvs)  or  by  keeping 
it  well  covered  with  dry  earth,  ashes,  quicklime,  or  chlorinated  lime. 
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The  protection  of  food  is  best  obtained  by  the  general  adoplion  of 
sereem  in  the  camp.  Instead  of  individual  tciiLs  n  gcitenil  mess- 
hall,  carefully  protected  by  fly-ncls,  should  be  used  for  dining. 

It  is  of  speciiil  impurlaiicv  that  Hies  be  excludi:-d  from  operating 
iQonis  and  from  wards,  especially  if  the  latter  contain  patients 
SufTering  fnini  contagious  disesMr.  Sputum  cups,  which  often  attnict 
insects,  should  cnnliiin  11  disitifcctiint  soluljon  and  be  provided 
with  Ikis,  that  should  be  closed  except  during  use. 


SlI'HONAITERA 
Fleas 

'llie  facts  that  adult  fleas  live  upon  the  blood  of  warm-blooded 
animals,  possess  powerful  organs  of  locomotion,  and  frequently 
change  their  hosts,  enable  them  to  play  an  important  part  in  the 


Fio.  68.~CoMUaK  Flea  (Fulex  iKKiTAm), 

«,  L*r«a.     i.  Pupa.     1',  Iin*i!'>  cnlaTjfeil. — (Fram  f '.in  /itarJiH  ;  Oiivrtt.  Bmlt.  J,  Oiv. 
£iit*mWiigy,  U.  S.  Diff.  4gt4m/nrrt. ) 


dissenunation  of  disease.    Tlie  common  house  flea  (Pulex  irrituns) 

and  the  cat  and  dog  flea  (I'ulex  serraliccix^)  most  often  attack  man. 

The  eggs  are  laid  ui>i)ii  ihe  liair  of  aniuuils,  from  which  they  readily 

hll,  or  in  shaded  dusty   places.     From  Ihe  eggs  larva;  de\'clop; 

these  are  tninsfurmed  into  pupR-.  and  may  or  may  mil  fuim  nicoons. 

faom  which  the  adult  insect  emerges.     The  female  house  flea  de- 

tposits  eight  to  twelve  eggs  at  a  time,  which  develop  in  nlKiut  four 

:,wMks.     llic  reproduction  of  the  dog  and  cat  flea  is  more  rapid. 

,  In  the  larval  stugi-  the>'  are  readily  killed,  while  the  adults  iirc  re- 

•  sistant.     Carpets,  rugs,  mattings,  and  collections  of  du&t  and  rubbish 
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harbor  thciu.  Ely  using  bare  floors  and  by  frequently  sweeping,  their 
development  in  houses  cnn  usually  be  pre\'ented,  provided  a  new 
supply  is  not  repeatedly  brought  in  upon  the  domestie  animals. 
Pyrelhrum  is  efficient  iigninst  tlic  lar\-ii;,  and  wht-n  rubbed  into  (he 
hair  of  aninials  will  stupefy  the  adults  so  that  thc>-  may  be  removed 
and  ilestmved.  A  cat  or  dog  may  be  wnslied  with  warm  wati-r  into 
whidi  has  been  stirred  from  one  to  four  tablcspoonfuls  of  kerosene 
to  the  gallon;  then  sponged  with  warm  pennyroyal  tea;  then 
combeil  thoroughly  with  a  finc-toolhcd  comb.  A  ribbon  or  collar 
soaked  in  oil  of  pennyroyal  may  be  worn  ^instantly.  To  kill  the 
pests  in  carpeted  rooms  is  more  difficult.  Dusting  with  pyrcthrum. 
sprinkling  with  ben/ine  (taking  care  that  there  is  nu  means  fur  its 
ignition).  <ir  fumigation  with  formaldehyde  or  sulphur  dioxid  may  be 
tried.  The  carpet  may  be  strewn  thickly  with  green  pennyroyal 
leavi-.s  and  the  room  closed  for  a  day  or  two;  after  which  the 
withered  pennyroyal  is  to  be  swept  up  and  burned.  The  process 
may  be  repeated  if  one  trial  is  not  eflicient.  Should  <hi.-v  fail,  it  may 
be  necessary  to  remove  the  carpet  and  have  the  floor  scrubbed.  It 
is  said  that  adult  fleas  may  he  caught  by  scuflhng  along  the  floor 
in  one's  hare  feet  and  seizing  them  with  the  wetted  fingers  as  they 
alight  upon  the  legs,  or  they  may  be  enticed  upon  sticky  fly-paper 
afllxed  above  the  ankles;  but  these  methods  arc  hardly  to  be 
termed  pleasant.  In  the  presence  of  infection  that  may  be  con- 
ve)'ed  by  fleas,  domestic  animals  should  be  excluded  from  human 
habitations,  and  rats  and  mice,  which  so  frequently  harbor  tlie 
insects,  exlcnninated. 


HEMIPTERA 
Bedbugs 

Bedbugs  secrete  themselves  in  crevices  of  walls  and  beds,  in  which 
they  lay  their  eggs  and  from  which  they  emerge  at  night  to  suck 
the  blofid  of  animals.  It  has  been  asserted  tliat  they  live  in  large 
numbers  in  woods  and  are  carried  by  birds  and  bats.  Tliis  seems 
to  be  insufiiciently  substantiated.  Eternal  vigilance  is  necessary  to 
exclude  bedbugs,  for  thoj-  may  get  u|X>n  one's  clothing  in  public  con- 
veyances and  meeting-places,  and  thus  be  carried  into  the  cleanest 
house.  Metallic  beds  and  wire  springs  are  less  likely  thiin  wooden 
heils  and  slats  to  liarborthe  insects.  Careful  housewives  'look  o%-cr' 
their  beds  at  regular  intervals  and  wash  them  with  a  solution  of  mer- 
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curie  clilorid,  t:  looo;  or  somcfonnof  kerosene  oil  is  often  employed. 
Pornialdfhydv  often  fulls  to  reach  and  dcslmy  \he  biiRs,  but  sulphur 
funiigatioR  is  usually  cfikient,  and  pyrcUirum  powder  is  a  good  pal- 
Ibtivv.  To  prevent  Iheirrelum.  all  crevices  in  the  walls  or  woodwork 
should  be  obliterated  by  plaster  or  putty,  the  walb  repapcred,  or, 
better,  painted,  and  beds  and  bedsprings  varnished  or  painted. 

Lice 

A  single  species  of  louse  is  parasitic  only  upon  a  single  species  of 
animal.  Indeed,  certain  forms  limit  their  activities  to  a  particular 
part  of  the  body.  Thus,  head  lice  remain  in  the  hair  of  the  head, 
body  lift-  remain  in  the  clothing  or  U[n>n  Imirles*  parts  of  the  body, 
while  the  crab  louse  infests  in  general  the  coarser  hairs,  more  espe- 
cially tliose  of  the  pubis,  and  doe«  nut  live  in  the  hair  nf  the 
scalp.  The  nits  or  eggs  arc  depfisitcd  upon  hairs,  to  which  they 
firmly  adhere.  From  the  eggs  the  insects  emerge  as  adults  in  mini- 
ature. The  eggs  of  the  body  louse  are  deposited  in  the  folds  of 
clothing.  The  u$e  of  a  merrurial  or  sulphur  ointment,  ur  a  lotion 
of  staphtsagria  (stavcsacrc)  or  dclphinum  (larkspur),  for  the  hairy 
jiurts  of  I  he  ImkIv.  or  sulphur  fumigation  of  the  clothes,  will  readily 
destroy  tlicse  parasites, 


TIIR  DESTRUCTION  OF  R.\TS 

When  a  place  is  threatened  or  invaded  by  plague,  it  is  imf 
that  eHiracious  tneasurrs  be  at  once  instituted  to  de^^troy  rats  and 
other  vemiin ;  and  this  may  be  neccssar\'  also  under  other  cnndiiions. 

Rals  should  be  prevented  from  coming  ashore  from  infected 
vessels  either  by  anchoring  the  vessel  far  out  or  by  keeping  the 
gangplank  in  and  the  hawsers  guarded  by  properly  shaped  nietal 
funnels. 

In  an  infested  vessel  the  rats  may  be  poisoned,  trapped,  or  suffo- 
cated. Trapping  is  not  to  be  depended  upon.  Poisoning  by  food 
is  less  effectual  than  that  by  certain  gases.  Of  these,  sulphur  di- 
ozid,  generated  by  burning  sulphur,  is  effective  if  in  sufficient 
eoncenlralion.  Fur  ves.sels  it  has  l>een  suggested  th;it  the  hold  be 
filled  with  carbon  dioxid.  Asphyxiation  in  this  maimer  is  readily 
accrmipUihed  by  ilisoharging  the  contents  of  cj-Iinders  of  the  com- 
pressed or  liquefied  gas  into  the  lower  portions  of  ships  until  a  lighted 
candle  lowered  into  the  hold  is  promptly  extinguished.    This  method 
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Icniinot  well  be  employed  in  builclitigs.  owing  in  the  spi-cific  gravily 
and  diffusive  qualities  of  the  gas. 

I  h-  rarrari,  Qiiiirantine  Officer  iif  Geneva,  has  Mig||:rs1ed  the  use  of 
carbon  monotid  produced  by  placing  burning  charcoal  in  Die  holds 
of  ships,  after  all  outk-ls  have  been  tightly  st-aled.  Six  kilos  (say,  13 
pounds)  are  employed  for  each  too  cubic  meters  of  space  (say,  3530 
cubic  feel),  and  are  ignited  by  the  aid  of  kerosene,  lite  hold  is 
kept  closed  for  eight  hours,  in  which  time  the  gas  evolved  pn>ves 
fatal  to  the  imprisoned  rats. 

Hydrocyanic  acid  has  been  advLied  for  the  destruction  of  mts  as 

.well  as  insects,  and  other  vermin.  It  is  probably  the  most  efTicient 
agent  for  this  purpuse  known,  but  it  is  dangerous  and  expensive. 
l.ike  other  gases,  it  has  little  penetrative  power,  and  it  may  discolor 
and  alter  the  texture  of  fabrics.  I'ullon  advises  the  use  of  ■  kilo 
(say,  3  pounds)  of  potassitmi  cyanid  for  each  ttioo  cubic  feet  of  space. 
To  each  kilo  is  added  1.5  liters  (quarts)  of  sulphuric  acid  dissolved 
in  i.jj  liters  (quarts)  of  water  The  room  should  ix"  closed  tigbtlv, 
and,  owing  to  the  very  poisonous  nature  of  the  gas,  aiTaugcntcnts 
should  be  devised  so  that  the  chemicals  may  be  mixed  afier  tbc 
operator  has  left  the  room.  Moreover,  devices  should  be  used  for 
the  thorough  airing  of  the  house  before  it  is  again  entered  by  human 
beings,  Tlic  time  of  exposure  should  be  about  twenty  five  hours, 
and  an  equal  time  should  be  given  for  airing,  llic  method  is  effec- 
tive against  all  forms  of  animal  life. 

Danysz's  Bacillus. — Danysz  attempted  to  exterminate  rats 
by  im-iiiis  of  b  om-cn  bacillus  resembling  Bacillus  typhi  murium, 
that  is  pathologic  for  mice.  He  isolatcti  this  organism  from  an 
epidemic  among  field-mice,  and  by  inlensifj-ing  the  virulence,  ob- 
tained cultures  that  when  distributed  upon  bread  were  said  to  be 
successful  in  destroying  large  numbers  of  rats  in  sewers,  in  shops, 
and  on  farms.  Recent  investigations  by  other  obser\-ers.  bowe\"er, 
wiiuld  indicate  the  total  ineflicacy  of  this  method  as  a  practical 
measure  for  the  purpose  deMgned. 


In  the  presence  of  pUguc  not  only  should  living  rats  be  exter- 
minated, but  the  bodies  of  dead  rats  should  promptly  be  burned. 
It  is  a  current  l>elief  in  CDiinlHes  whea-  plague  is  endemic  that  con- 
tact with  a  dead  rat  will  produce  the  disease.  It  is  also  noteworthy 
that  fleas  tend  to  leave  the  bo<ly  of  an  animal  when  it  dies,  thus 
menacing  the  health  of  persons  or  animals  in  the  neighborhood. 


Section  IV 
PROPHYUXIS  OF  THE   SPECIAL  INFECTIONS 


CHAPTER  XIV 
PRELIMINARY  CONSIDERATIONS 

7etural  Principles.  Special  Aims.  Differing  Resistance  of  Micro- 
prifonisms.  Practical  ClassificatioH  of  Infectitms.  Table  0}  Etiology, 
IntaMon.  Infective  Period,  Dissemination,  and  Special  Propkylaxit 
of  Infections  Diseases. 

General  Principles 

Ccrtaiu  K<^ncTul  pi  tnciplcs  of  propliyInxi<i  hnve  been  made  cvidrat 
by  our  study  of  llic  tnodtrs  of  origin  and  of  dissemination  of  disrasc 
and  our  review  of  the  means  of  prevention  at  command.  In  prac- 
tice, tliese  principlfs  an;  not  universally  applicable,  but  arc  ri'slriclcd 
by  special  circumstances;  moreovt-r,  the  clmicc  of  sjiccific  measures 
is  to  be  guided  not  only  by  considerations  of  praclicabilily.  but  also] 
by  the  moat  recent  knowledge  coiKcrninj;  tlie  special  palbogenic 
process  involved,  l-'or  example,  measures  directed  to  the  dwtriic- 
tion  of  mosquitos  are  of  great  importance  in  tbe  prevention  of 
malaria  and  of  yellow  fever,  but  of  no  relevance  in  guarding  against 
tetanus.  Tlie  niainleuiinee  of  the  purity  of  the  water  supply  is 
chief  among  measures  to  restrict  the  spread  of  cholera  and  typhoid 
fever,  but  has  nohearlnK  ujxin  the  [ireventinn  of  smallpox  or  venereal 
<li»(.'aM-s.  Were  it  possiltlc  constantly  to  enfonc  all  hygienic  pre- 
cautions, civic,  domestic,  and  personal,  there  would  be  little  need  of 
considering  special  measures  against  particular  diseases,  but  it  i.s 
probable  thai  for  many  years  to  come  anything  approachiriK  a  con- 
dition Ml  truly  civilized  will  be  far  from  attainment.  Except  under 
the  stress  of  unusual  epidemics,  nieasures  to  facilitate  the  destnic- 
tioD  and  impairment  of  life  by  war,  and  misdirected  commeicial  and 
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munufacturing  'progress.'  occup>*  a  larger  share  of  the  attention  of 
peoples  and  governments  than  do  the  means  of  safeguarding  health 
in  the  ordinarj-  touline  of  daily  afTnirs.  Thus  it  becomes  important 
in  the  presence  of  an  epidemic  to  focalize  our  energies  against  those 
conditions  that  arc  known  to  favor  the  spread  of  (he  sjieiific  infirction 
concerned,  rather  than  diffuse  them  among  a  multitude  of  hjgicnic 
measures  whose  totnl  magnitude  is  too  great  to  permit  of  their  t  hor- 
ough  and  prompt  consummation.  To  this  end  it  is  important  that 
the  pathsofinfectlonand  the  special  vulnerability  of  thepurlicular 
causal  agent  be  known  accurately. 

Special  Alms. — Unfortiuialely,  in  regard  to  many  diseases  oiir 
information  is  yet  too  meager  to  enable  us  to  adopt  a  single  best 
meftSure  of  prophylaxis.  We  must,  therefore,  try  to  uiterrupt  all 
possible  paths  of  infection  and  to  adopt  measures  that  have  been 
proved  to  destroy  the  known  panisiteit,  in  the  hope  that  thwe  will 
prove  effective  against  one  that  is  obsciwc.  In  any  case,  the  first 
i-(viisi(liT,itton  should  be  the  possibility  of  producing  a  pcnnanent 
insusceptibility  of  those  exposed  with  but  slight  danger  or  in- 
convenience; secondly,  our  endeavor  should  be,  as  stated,  to  inter- 
rupt all  possible  paths  of  disease  conveyance;  nnd,  thirdly,  to 
exterminate  the  causal  agent.  Should  none  of  thi-se  objects  be 
attainable  in  significant  degree,  and  the  disease  activdy  threaten, 
we  may  Iheii  nd'ipt,  if  feasible,  means  to  produce  even  tempo- 
rary and  partial  forms  of  immunity. 

Differing  Resistance  of  Various  Micro-organisms 

In  disinfecting  it  is  important  to  know  something  of  the  growth, 
nutritive  requirements,  resistance,  and  favorite  feeding-  niul  hiding- 
places  of  the  parasites,  and  to  adapt  our  means  of  protection  accord- 
ingly. Thus,  to  destroy  certain  organisms,  tliiin)Ugh  dr>ness  is 
sufficient;  against  others  active  chemical  or  physical  agents  must 
be  employed ;  while  the  pitiful  futility,  in  the  presence  of  diphtheria, 
of  fumigating  the  house  and  neglecting  the  contaminated  throats, 
ought  to  be  obvious. 

Sporogenous  organisms,  such  as  those  of  anthrax,  tetanus, 
malignant  edema,  usually  show  a  greater  resistance  to  heat,  drying, 
light,  and  chemicals  than  do  those  that  produce  no  spores;  the 
former,  therefore.  lecjuire  more  potent  measures  of  disinfection. 
Anaerobic  organisms,  such  as  the  tetanus  bacillus,  the  bacillus  of 
malignant  edema,  and  Bacillus  atrrogencs  capaulatus.  caimol  mul- 
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tiply  in  the  presence  of  ox>-gcn.  If  ttic  infected  area  be  frequently 
exposed  to  tli«  air,  and  kept  free  from  contamination  by  bacteria  tliat 
absorb  oxygen,  infection  may  be  prevented.  Many  bacteria,  such 
as  the  pneumococcits  and  most  streptococci,  rapidly  attenuate  whi-n 
kept  from  the  animal  body,  so  tliat  infection  from  diseased  aniniab 
is  most  to  be  feared.  Some  organisms  are  unable  to  resist  desicca- 
tion, so  ttiat  by  maintaining  thorough  dryness  of  a  house  for  several 
days,  as  with  furnace  heat  at  a  constant  temperature  of  40°  C. 
(104^  P.),  such  organisms  as  those  causing  plague,  diphtheria, 
glanders,  and  cholera  will  probably  be  killed,  even  when  incased 
in  an  albuminous  medium.  Upon  the  iilher  hand,  the  organlints  of 
tuberculosis,  antlirax,  and  tetanus  markedly  resist  dr>'ing.  Direct 
sunlight  is  it  sufTieicnt  disinfectant  against  the  tubercle  bacillus 
and  many  other  organisms. 

Working  Classification 

it  is  difTicuk  to  devise  a  cianlfication  for  the  study  of  the  means 
of  preventing  diseases,  that  shall  be  ut  once  useful  and  accurate. 
The  one  here  adopted  as  most  convenient  is  bused  largely  upon  the 
predominant  mode  of  entry  of  the  causal  agent.  Where  this  is 
obscure,  that  which  sec-ms  the  most  probable  has  been  assumed. 
Where  a  number  of  avenues  of  infection  are  dclinitely  known,  the 
disease  has  been  considered  under  the  head  of  what  is  supposed  to 
be  the  predominant  portal-  Much  of  this  arrangement  is  neces- 
sarily subject  to  correction  by  the  advance  of  science.  Meanwhile, 
a  convenient  working  method  is  provided  by  considering  infections 
from  the  viewpoint  of  prophylaxis,  according  as  the  morbific 
agent  enters  chiefly  by  way  of  (1)  the  alhnentary  canal;  (3)  the 
respiratory  tract;  (^)  the  skin;  (4)  the  circulation;  (,s)  the  geni- 
talia; (6)  obscure  channels.  A  special  chapter  will  be  devoted  to 
each  class  considered. 


Core  of  the  Dead  Body 

Prophylaxis  does  not  end  with  the  life  of  the  sick  person.  Tlie 
community  is  still  to  be  protected.  Bodies  dead  of  infect  ious  diseases 
should  be  wrapijcd  in  sheets  wet  with  an  eRWietit  germicide,  such  as  a 
4  percent,  aqueous  solution  of  formaldehyde.  Tlie  body  should  then 
promptly  lie  inclosed  in  a  ca.iket.  an  excess  of  formaldehyde  poured 
over  the  sheets,  and  the  casket  closed.  Burial  or  cremation  should 
take  place  witliotit  delay.    Sealing  in  iin(Krrvious  caskets  is  unneces- 
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sary  except  when  the  body  b  to  be  transported  to  a  distant  point,  as 
the  processes  of  decomposition  rapidly  destroy  the  pathogenic  bac- 
teria. Careful  injection  of  formaldehyde  fluids  into  the  body  cavities 
and  through  the  arteries,  combined  with  the  surface  application  de- 
scribed, will  practically  disinfect  any  corpse  and  increase  the  safety  of 
necropsies  and  other  procedures  upon  the  dead,  or,  in  case  of  necessity, 
permit  the  retention  of  the  body  for  identification  or  other  important 
purpose.  Solutions  containing  arsenic,  mercury  bichlorid,  or  other 
substances  administered  at  times  with  homicidal  intent,  sbould  not 
be  used.  It  is  not  advisable,  however,  to  delay  the  final  disposal  of 
the  body. 

Tabular  Data  of  Infections 

As  a  preliminary  to  more  detailed  study,  there  is  exhibited  in 
the  table  that  follows  a  condensed  statement  of  the  essential  data 
concerning  the  origin,  dissemination,  and  special  prophylaxis  of  the 
various  recognized  infections  of  ordinary  occurrence. 
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CHAPTER  XV 

ALIMENTARY  INFECTIONS 

General  Prophylaxis.  Stomatitis ;  Mumps;  Typhoid  Fever ;  Cholera ; 
Dysentery;  Intestinal  Infections  of  Childhood ;  Tuberculosis ;  Actin- 
omycosis; Helminthiasis — Uncinariasis ,  Trichinosis  ;  Beri-beri;  Malta 
Fever;  Sprue;  Foot-and-mouth  Disease;  Drug  Intoxications — Lead, 
Alcohol,  etc.,  and  Their  SequeUe. 

General  Prophylaxis 

The  prevention  of  infection  through  the  digestive  tract  depends 
largely  upon  the  care  of  the  food-supply.  Boiling  of  liquids  and 
thorough  cooking  of  solids  will  disinfect  under  all  ordinary'  circum- 
stances.  Foods  in  themselves  harmless  may  be  contaminated 
through  contact  with  polluted  water,  hands,  or  utensils,  or  by 
flies  and  otiier  insects;  it  is  therefore  important  that  all  food-stuffs 
be  guarded  against  infection  until  consumed. 

STOMATITIS 
(Catarrhal  Stomatitis;  Ulcerative  Stomatitis;  Aphthous  Stomatitis; 

and  Thrush) 
Causation 

Inflammations  of  the  mouth  are  most  frequent  in  poorly  noimshed 
infants  and  in  the  debilitated.  They  may  be  caused  by  traumatism, 
heat,  topical  or  toxic  chemical  action,  or  the  invasion  of  micro- 
organisms. Unduly  large  doses  of  mercur\-  or  bismuth  may  produce 
stomatitis,  and  it  complicates  various  infectious  diseases,  including 
syphilis,  tuberculosis,  smallpox,  scarlet  fever,  measles,  diphtheria, 
typhoid  fever,  mumps,  and  rheumatism.  Of  special  interest  here 
are  those  forms  of  disease  due  to  parasitic  organisms.  In  the  ulcer- 
ative or  aphthous  forms,  staphylococci,  pneumococci,  and  other 
diplococci  have  been  found.  In  thrush  a  well-recognized  fungus, 
usually  termed  Oidium  albicans,  is  present. 

Diffusion. — Infective  diseases   limited   to  the  oral  and  buccal 
membrane  are  usually  spread  by  contaminated  food  and  by  infected 
V— 16  341 
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bodies,  such  as  fingers,  nipples,  rings,  tongue  depressors,  dental  in- 
slrumenls,  and  the  like,  thai  are  placed  in  the  motilh.  Articles  used 
in  common  by  a  number  of  persons  may  scnx-  to  spread  the  disease 
to  the  susceptible. 

Prevention 

The  hygiene  of  the  mouth  fe  important  as  a  prc\'cntive  measure 
in  all  classes,  and  especiiilly  in  the  presence  of  infective  fevers,  as 
typhoid  fever,  pneumonia,  and  measles.  Those  forms  of  stomatitis 
produced  by  drugs  arc  to  be  avui<led  by  care  in  the  administration 
of  medicine,  or  in  the  pursuit  of  occupations  involving  the  use  of 
such  agents.  Certain  persons  have  constitutional  peculiarities  (idio- 
S)'ncTasies)  against  inedicanicnts  that  are  in  fiv(]nent  use.  for  ex- 
ample, calomel.  Before  such  drugs  arc  given,  inquiry  sliould  I>e  made, 
or  if  for  the  first  time,  due  caution  be  exercised.  McTcuriul  stom- 
atitis may  often  be  prevented  by  careful  cleansing  of  ihc  UMiuth 
and  teeth,  and  is,  indeed,  erroneously  said  by  some  authors  to  occur 
only  among  those  who  are  careless  in  tliis  respect.  The  oral  and 
buccal  complications  of  general  infectious  processes  are  prevented  by 
scrupulous  local  cleanliness  in  addition  to  the  general  measures  that 
arc  used  against  the  respecti\-e  diseases.  As  the  prominent  pre- 
disposing cause  is  usually  a  debilitated  condition  nf  ihe  Imdy,  this 
deserves  special  attention.  Also,  and  with  children  especially,  care 
should  be  taken  that  articles  placed  in  the  mouth  are  absolutely  clean. 
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MUMPS 

(Epidemic  Parotitis) 
Causation 

This  specific  infection  affects  chiefly  the  salivar)-  glands,  especiiilly 
ihe  parotid.  Testicular  involvement  is  not  uncommon  and  may 
occur  in  the  absence  of  inllnmmftlion  of  ihe  8alivar>'  glands.  A 
diplococcus  has  been  isolated  frouj  patients  with  the  disease  by 
Ncttcr,  Laveran,  Catrin,  Mccrsy,  and  Walsh.  Pure  cultures  of 
this  organism,  which  seems  to  be  without  pyogenic  action,  have  been 
obtained  from  the  blood,  while  it  seems  to  be  uniformly  present  in 
Stenson's  duct.  Inoculation  experiments  with  isolated  bacteria 
upon  the  lower  animals  have,  however,  failed  to  produce  an  affection 
resembling  mumps. 

Diffusion. — Infection  seems  to  occur  through  intimate  personal 
intcTTourse.     The  disease  is  most  frequent  in  the  fall  and  spring. 
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and  usually  occurs  in  children  between  five  and  fifteen  years  of 
age,  somewhat  more  frequently  in  boys  than  in  girls.  It  is  mark- 
edly contagious,  often  affecting  nearly  all  the  children  in  a  household 
or  school.  The  infectious  agent  is  evidently  carried  in  the  saliva  and 
probably  diffused  through  the  air  to  a  limited  extent,  being  ejected 
during  coughing,  talking,  sneezing,  etc.  The  incubation  period  may 
be  prolonged  to  three  weeks. 

Prevention 

Isolation  of  those  affected  and  the  use  of  antiseptic  lotions  in  the 
mouths,  throats,  and  noses  both  of  the  affected  and  of  the  exposed, 
are  the  most  important  measures  as  yet  known.  Solutions  of  hydro- 
gen dioxid  and  other  oxidizing  agents  seem  to  be  specially  useful, 
both  locally  and  internally.  After  the  onset  of  the  disease  in  order 
to  prevent  unpleasant  sequels,  such  as  orchitis,  oophoritis,  mastitis, 
and  otitis,  rest,  often  in  bed,  is  additionally  necessary. 

TYPHOID  FEVER 
Causation 

Enteric  fever  is  an  infectious  disease,  due  to  the  invasion  of  the 
tissues  by  BaciUuB  typhosus  (Eberth,  1881).  It  is  probable  that  we 
now  group  clinically  with  this  infection,  related  forms  due  to  allied 
organisms  of  minor  virulence  (paratyphoid  fevers).  The  bacillus  of 
Eberth  does  not  produce  spores,  succumbs  to  a  temperature  of  6o°C., 
withstands  freezing,  and  is  readily  killed  by  the  usual  disinfectants. 
Depression  and  exhaustion,  mental  and  physical,  seem  to  be  predis- 
posing factors  of  much  importance. 

Diffusion. — Typhoid  frequently  occurs  in  an  epidemic  form, 
though  sporadic  cases  are  not  uncommon.  It  is  more  prevalent  in 
the  early  fall  and  most  frequently  affects  males  in  early  adult  life. 
Diuing  the  disease  the  bacilli  multiply  in  the  intestinal  canal  and 
escape  from  the  body  in  the  feces  and  urine.  Neglect  or  inefficiency 
in  the  disinfection  of  the  excreta,  therefore,  is  the  chief  cause  of 
epidemics.  The  mode  of  infection  is  nearly  always  through  the  ali- 
mentary canal.  It  may  be  acquired  from  contaminated  water,  food, 
thermometers,  syringes,  etc.  Bathing  in  contaminated  water  may 
also  lead  to  infection,  either  through  the  skin  or  other  channels.  It 
has  been  demonstrated  to  occur  from  liquid  particles  containing 
the  bacilli  that  spatter  upon  the  face  or  in  the  mouth  during  the 
washing  of  clothes  or  in  the  performance  of  autopsies;  this  form  o*" 
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aerial  transmissioti  is  probably  rare.  Eichhorst  nictitions  the  case 
of  a  pQtk-nt  who  contracted  typhoid  fever  through  inhslution  while 
bculing  iiiatlicsscs  used  sevcial  months  prenciusly  by  tfic  sick. 
Typhoid  baciUi  arr  chiefly  conveyed  to  miin  i)y  infected  water 
or  Riilk,  and,  less  frequently,  liy  oysters  and  vegetables  that  liuve 
been  contaminated  by  infected  water  vr  ulvine  di^'harges.  lettuce, 
celery,  and  other  greens  that  are  eaten  uncooked,  arc  said  to  be 
specially  likely  to  convey  these  tir^'niiisnis.  The  nMv  nf  insects  is 
important. 

While  there  lire  recorded  instances  of  the  infection  of  the  water 
of  wells  through  adjacent  cess-pottis,  cxpcrimcntutty  the  iKicillus 
has  bten  foimd  to  be  carried  through  earth  by  water  only  a  few  feet. 
This  distance  would,  of  course,  be  much  incrciised  were  ther?  access 
to  subterranean  streams.  The  discharges  ihrown  upon  the  ground 
have  been  swept  by  rains  or  melting  snuws  into  sources  uf  water-^ 
supply  and  have  then  given  rise  to  widespread  cpidemks.  (See 
Fig.  44.)  Contamination  of  uiitk  usually  results  from  the  addition 
of  water  or  through  the  wiishing  of  cans  with  infectious  water. 
Recent  experiments  indicate  that  the  bacillus  will  not  pass  through 
filters  of  unglawrd  porcelain,  such  as  the  Pasteiu-aiamljeriand, 
while  after  a.  few  days  it  grows  through  the  pures  of  those  made  of 
diatomaccous  earth,  such  as  the  Berfcefcld  filter.  As  previously 
pointed  out,  flies  or  other  insects  may  Ciirry  the  organisms  u]>i>n 
their  bodies  or  in  their  intestinal  canals  from  the  excreta  to  food. 
Tliis  is  believed  to  ha\-e  been  the  chief  mode  of  transmission  in  the 
severe  epidemics  among  soldiers  during  the  Hispano- American  war. 


Prevention 

The  nu'St  impurtnnt  measure  of  special  prophylaxis  is  thf' 
prompt  disinfection  of  all  discJinrges  from  the  siek.  I'his  is  best 
accomplished  by  thorough  admixture  with  a  liberal  quantity  of  a 
strong  solution  of  chlorinated  lime  us  directed  on  page  215.  Infection 
through  food  may  be  obviated  by  cooking,  the  boiling  of  drinking- 
water  and  milk,  and  the  exclusion  of  insects.  The  experiments  of 
Parkes  and  Itideal  indicate  that  acid  sodium  sulphate  in  the  pro- 
portion of  I  gram  to  500  c.c.  (15  grains  to  the  pint)  will  in  five  minutes 
destroy  Bacillus  typhosus  present  in  water.  This  they  advise  for 
army  use  when  the  facilities  for  securing  pure  water  are  inadequate. 
The  amount  necessary  is  not  sufficient  to  produce  purgation  or  to 
be  harmful,  and  it  is  claimed  that  water  is  rarely  so  grossly  con- 
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tatninated  as  to  be  incapable  of  disinfection  by  this  measure.  Bed- 
ding and  clothing  soiled  by  discharges  should  be  disinfected  by 
streaming  steam  or  by  immersion  in  boiling  water  or  in  a  4  per  cent, 
solution  of  formaldehyde.  Carbolic  acid  is  less  useful.  Washer- 
women shotild  not  handle  clothing,  bed  linen,  and  the  like  until 
it  has  been  disinfected.  AH  food  utensils,  instruments,  etc.,  used 
by  the  patient  should  be  disinfected  immediately  after  use.  Special 
care  should  be  taken  to  keep  the  sick-room  free  from  flies  or  other 
insects  and  vermin,  nor  should  these  have  access  to  any  substances 
that  may  have  been  contaminated  by  the  patient.  With  an  ob- 
servance of  these  precautions  the  possibility  of  aerial  infection 
may  be  disregarded,  and  quarantine  is  unnecessary. 

Predisposing  factors  are  to  be  avoided,  especially  dissipation  and 
overwork  at  school  or  in  business,  by  adolescents  and  young  adults. 
Suspected  water  or  milk  should  be  boiled  and  the  food-supply  in 
general  safeguarded. 

Prophylactic  inoculations  of  modified  typhoid  cultures  have 
been  used  by  Wright  and  others,  especially  for  the  protection  of 
armies  in  the  field.  These  inoculations  seem  to  afford  partial 
immunity.  Thus,  Wright  publishes  the  statistics  collected  by 
Fawcet,  Principal  Medical  Officer  in  Eg>'pt,  to  show  the  incidence 
of  enteric  fever  and  its  mortality  for  the  year  1 900  in  the  inoculated 
and  uninoculated  among  the  Britbh  troops  in  Egj'pt  and  Cyprus : 
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These  figures  show  a  nineteenfold  reduction  in  the  number  of  at- 
tacks, and  a  threefold  reduction  in  the  number  of  deaths  from  the 
disease,  among  the  inoculated.  None  of  those  inoculated  in  pre- 
vious years  contracted  the  disease,  although  these  are  included  in  the 
table  among  the  uninoculated. 
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CHOLERA  ASIATICA 

Ctusation 

IV-  causal  agent  is  the  'comma  tiocillus'  or  spirilluin  of  cholera, 

dtscovcfied  by  Koch  in  1883.  This  micro- 
organism does  not  produce  spores.  It 
resists  frccziag,  but  is  killed  in  one  liour 
by  a  temperature  of  55"  C,  and  in  five 
minutes  by  a  temperature  of  65"  C.  It 
does  not  multiply  frt-ely  in  ordinar>'  sew- 
age, but  rcm:iins  alive  for  weeks  in  dis- 
tilled water  or  on  moist  linen.  It  is 
rapidly  killed  by  thorough  dr^-ing  and 
dtstroycd  by  acids  such  as  arc  present  in 
normal  Kastric  juice. 

Diffusion. — The  transmission  of  chol- 
era is  similar  to  that  of  typbind  fever, 
being  nearly  always  by  means  of  con- 
I-'lies  seem  to  play  an  active  part  in  pro- 
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taminaled  water  or  food, 
ducing  this  conlamiimlion. 


Prevention 

The  general  prophylaxis,  individual  and  communal,  is  similar  to 
that  for  typhoid  fever.  In  the  presence  of  an  actual  or  threnlened 
epidemic,  physicians  should  endeavor  to  allay  popular  fcais,  as  depres- 
sion reduces  the  resistance  lo  infection.  Al  the  same  lime  scrupu- 
lous civic,  domestic,  and  pergonal  hygiene  must  be  insisted  on.  Tlie 
alimentary  tract  is  specially  lu  be  guarded  against  irritation  and  the 
natural  acidity  of  the  sl'iinach  niaint;iined  or  reinforced.  Alcohol 
is  to  be  eschewed.  Meals  should  be  simple,  moderate,  and  taken  at 
regular  intervals.  Sneh  foods  as  cabbage,  salads,  cucumbers,  un- 
ripe and  laxative  fruits,  indigestible  pastrj-.  clams,  oysters,  crabs, 
lobsters,  and  jxirk  must  be  prohibited  entirely.  Bodily  and  mental 
excess  and  fatigue  should  be  avoided.  Precautions  against  sudden 
chilling  are  to  be  taken.  The  premonitor)'  diarrhea  is  to  be  treated 
at  once  by  rest.  iccumbcnc>',  regulation  of  diet,  administration  of 
acid  <lrinks,  irrigatitm  of  the  iKtwet,  and  if  necessary  anodyne  and 
astringent  medication. 

Prophylactic  Inoculations.— Ha (Tkine  has  devised  a  method  of 
toocidation  that  has  been  extensively  used  in  India  with  fair  results. 
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It  is  not  an  absolute  protective,  but  secnis  to  reduce  the  tendcncj- 
to  contract  the  disease.  Cultures  of  attenuated  bacilli  are  first 
injected,  and  are  followed  by  injections  of  exalted  virulence.  The 
fiist  are  prepared  by  growing  the  spirillum  in  contact  with  a  current 
of  sterile  air.  The  second  by  growing  the  organism  in  the  peritoneal 
cavities  of  a  series  of  guinea-pigs.  Two  or  three  injections  of  the 
attenuated  virus  are  given  before  the  virus  exalte  is  employed.  In 
animals,  immunity  may  also  be  produced  by  the  injection  of  dead 
cultures  or  by  the  separated  bacterial  products  or  toxins. 

TROPICAL  DYSENTERY 
Causation 

The  acute  forms  of  tropical  dysentery  are  apparently  due  to  Bacil- 
lus dysenteris  (Shiga,  1897;  Flexner,  1898),  an  organism  belonging 
to  the  colon  group.  The  Shiga  bacillus  seems  also  responsible  for 
many  of  the  dysenteries  of  temperate  climates.  It  is  less  motile 
than  Bacillus  coli  and  gives  a  more  uniform  production  of  indol. 
In  a  small  percentage  of  the  cases  of  dysenterj'  Bacillus  coli  may 
be  the  causal  agent.  In  the  chronic  forms  Amoeba  dysenteris  seems 
to  be  the  active  etiologic  factor.  These  organisms  may  be  observed 
in  the  recently  passed  stools.  Among  factors  predisposing  to  both 
forms  of  infection  are  intemperance  in  food  and  drink,  exposure  to 
heat  and  moisture,  and  insufficiency  of  nutritious  food. 

Dlfifusion. — Diffusion  is  probably  chiefly  through  food  and  water, 
or  by  means  of  insects.  The  portal  of  entry  is  probably  almost  in- 
variably the  mouth.  Dysentery  has  occurred  in  laboratory  workers, 
following  accidental  infection  by  the  Shiga  bacillus. 

Prevention 

The  same  measures  of  prophylaxis  should  be  taken  as  have  been 
advised  for  typhoid  fever  and  cholera :  scrupulous  domestic  and  per- 
sonal hygiene;  care  as  to  food  and  water;  disinfection  of  discharges; 
exclusion  of  insects  and  vermin. 

INTESTINAL  INFECTIONS  OE  CHILDHOOD 
(Gastro-enteric  Infection,   Enterocolitis,  Summer  Diarrhea,  Cholera 

Infantum) 
Causation 

Gastro- intestinal  inflammations  of  infants  prevail  chiefly  in  the 
summer,  and  among  those  children  fed  upon  artificial  and  unstcril- 
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izod  food.  They  arc  associated  with  increased  numbi^s  and  new 
form*  of  bacteria  in  the  intestine,  and  therefore  are  accepted  quite 
jtencrally  as  expressions  of  alimcntar>-  infection.  These  affections 
have  been  carefully  invest  ig:itt-d  by  Bugimky,  Kscherich,  Van 
Pulerin.  f)uval  and  Bassctt.  and  others.  Booker,  from  a  study  of 
about  onir  humlred  eases,  frtuml  in  the  initthT  and  more  tramicnt 
diarrheas,  in  which  the  dyspeptic  s\-niptonis  were  the  ctiicf  features, 
that  Bacillus  coli  communis  and  Bacillus  lactisaerogenes  were  the 
preclominant  organisms.  In  these  cases  there  was  lilltlc  toxemia,  the 
stools  were  acid  and  nearly  free  fntm  leiikncyies.  red  coq>uscles.  anil 
epithelial  cells.  In  another  scries  of  cases.  Bacillus  proteus  vulgaris, 
an  organism  formerl>'  supposed  In  be  purely  saprophytic,  but  now 
known  lo  acquire  occasi<in.'il  piithogenJc  jxiwer-s,  wjis  the  prtiici[)ul 
organism  found.  In  thwe  cases  there  was  a  more  serious  and  more 
chronic  illness,  with  toxemic  syinjituins.  and  frecjuent,  oral  times  in- 
frequent, whitish,  yellowish,  or  greenish,  putrid  stoob,  with  a  neutral 
or  an  alkaline  reaction,  and  seldom  containing  mucus.  Rpitlielial 
cells,  leukocytes,  and  streptococci  were  often  present  in  small  num- 
Iht,  The  cases  in  which  streptococci  and  microcueci  pr«lominalecl, 
or  at  least  were  present  in  large  numbers,  were  characterized  by  a 
ver>'  severe  general  tdxemia.  and  tended  to  be  chrtmic  in  cour*. 
From  three  to  twenty  or  more  fluid,  slimy,  and  often  greenish  stools 
wen-  passed  in  twenty-four  hours.  Tliese  were  snmetimes  offensive, 
and  again  were  not.  Besides  these  ordinary  bacilli  of  the  intestine 
and  the  large  number  of  micrococci,  the  stools  contained  msiny 
leukocytes,  red  blood-cells,  and  epithelial  cells.  In  cases  of  this 
sort,  in  which  an  autopsy  was  made,  erosions  and  ulceratit>ti3  of 
the  intestinal  mucosa  were  common,  as  were  also  degenerative 
changes  in  the  solid  organs.  In  a  minority  of  cases  various  other 
nucro-organisms  were  found  in  large  numbers. 

In  the  summer  of  1902  Duval  and  Basseit  isolatwl  Bacillus  iy*- 
enteris  (Shiga)  from  the  stools  of  4?  infants  with  typical  suumicr 
diarrhea,  and  as  this  organism  was  not  found  in  hcallhy  children  or 
in  those  with  simple  diarrhea,  and  as  the  agglutination  reaction  with 
blood-serum  was  discriminative,  it  is  concluded  that  this  bacillus  is 
the  specific  etiologic  agent. 

Diffusion. — There  is  much  reason  for  l>elieving  that  infection  of 
the  infantile  stomiich  or  intestine  is  chielly  due  to  contaminated 
milk,  for  the  conditions  arc  rare  in  breast-fed  babies  and  tlu^sc  ftrd 
only  upon  sterile  food,  while  measures  to  improve  the  purity  of  the 
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milk-supply  in  cities  have  bten  rewurdcd  by  a  decided  decrease  in  the 
infantile  mortality  from  inlcslinal  diseases.  Contamioatioo  usually 
icsulls  (luring  the  hitiidlitiK  of  the  milk,  from  dust,  dirty  hands  and 
pails,  the  addition  of  filthy  water,  imperfect  refrigcratiim,  and 
similar  faults  or  imperfectenns.  In  a  few  instances  milk  has  been 
known  to  be  contaminated  by  pyogenic  oiganisms  and  c\-en  pus 
derived  from  diseased  cxitvs. 


Prevention 

The  m'>st  important  measure  of  pre\'ention  is  tlic  carcftd  pro- 
lection  of  the  purity  of  infants'  food.  Directions  have  elsewhere 
been  given  as  to  the  care  of  the  stables,  the  inspectitm  of  cows, 
aru]  the  pTveautioRS  to  be  taken  during  the  handling  of  milk.  Tile 
exj>erience  of  the  Philadelphia  Pediatric  Society  sliows  what  may 
be  done  through  united  effort  of  the  physicians  in  any  locality. 
As  a  rule,  Iiou-vver.  the  consumer  cannot  depend  altogether  upon 
such  precautions. — which  may  be  vitiated  by  the  carelessness  of  a 
single  peraon  among  the  many  C()ncvrned. — but  stiould  render  the 
food  no n- infectious  before  its  use.  This  may  be  done  by  pasteurizing 
or  steriliiing.  If  pasteurizing  is  attempted,  it  should  not  be  carried 
out  in  the  makeshift  ways  often  recommended,  such  as  placing 
bottles  of  milk  in  pails  of  boiling  water  and  permitting  tlic  pail 
and  its  contents  to  cool.  Such  measures  are  too  uncertain.  De- 
pendence is  to  be  placed  only  upon  forms  of  apparatus  that  arc  known 
positively  to  niainlnin  the  teniiH-rature  of  the  milk  between  70"  and 
80**  C.  (158**  and  176*  I'.)  for  thirty  minutes.  If  such  a  measure 
is  impmeticnhle.  milk  should  be  iHiiled  for  five  minutes,  or  stcrilizrd 
by  steam  for  at  least  fifteen  minutes.  That  such  high  temperatures 
slightly  impair  the  nutritive  or  digestive  qualities  of  the  food  may 
be  true,  but  it  is  best  to  insure  safety  against  infection  even  at 
this  risk.  All  utensils  used  in  the-  preparation  of  the  food  should 
be  scrupulously  clean.  The  milk  is  to  be  kept  in  a  covered 
vessel  and  upon  ice;  best  in  cot  ton -stoppered  bottles,  each  con- 
taining the  correct  quantity  for  one  feeding.  It  should  not  be 
wanned  until  just  before  use,  for  fear  of  permitting  bacterial  multi- 
plication. 

That  the  normal  immunity  be  not  reduced,  attention  should  be 
given  to  the  general  hygiene  of  the  infant,  as  is  discusser!  in  the 
section  on  Pergonal  Hygiene,  It  is  not  probable  that  scur\')'  will 
develop  in  infants  otlierwisc  healUiy  and  well-cared  for,  merely  from 
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the  use  of  fterilized  or  pusloiimetl  milk ;  anifictal  foods  arc  far  more 
likely  to  be  the  cause.  However,  one  must  be  on  the  lookout  for 
the  earliest  symptoms  of  this  jifTeclinn.  iitid  if  they  iip|)ear,  modify 
the  general  plan  of  management  accordingly. 


TUBERCULOSIS 
Causation 

Bacillus  tuberculosis  (Koch,  i83i)  is  aerobic,  grows  best  at  the 
t(-m]K-r;ituru  of  tho  body,  and  probably  docs  not  form  spores.  It  re- 
sists drying  and  frceiing,  but  is  killed  within  a  few  hours  by  exposure 
tn  the  direct  rays  of  the  sun;  dies  in  fifteen  minutes  at  atempeniUireof 
65*  C;  and  succumbs  quickly  to  the  slnmger  chemical  b:ictcricidcs, 
the  Tci|uisitc  period  of  exposure  for  complete  disinfection  %'arying 
with  the  concentration  of  the  antiseptic  and  the  amount  of  protecting 
iilbuminous  material.  Tubercle  bacilli  are  subject  to  attenuation 
and  exaltation  of  virulence. 

When  an  animal  is  invaded  by  lul)ercle  bucilti,  the  result  depends 
partly  upon  the  virulence  of  the  particular  variety  of  bacillus  con- 
cenied  and  the  presence  or  absence  of  certain  other  micro-orgnnisms ; 
partly  upon  the  resistance  of  the  tissues  and  t]ie  species  of  the  invaded 
animal.  To  the  mo.st  virulent  type  belong  especially  those  bacilli  finind 
in  tuberculous  cattle ;  while  the  bacilli  found  in  birds  and  fishes  seem 
to  be  relatively  non-pathogenic  in  man ;  yet  the  fonner  may  he  rirdticed 
and  the  latter  exalted  in  virulence  by  growth  under  certain  condi- 
tions, Variatiims  have  also  been  demonstraled  in  the  pathogenicily 
for  lower  animals  of  the  bacilli  from  tuberculous  discharges  and 
lesions  of  different  men,  or  even  fmm  ditTerenl  tis.sues  of  the  same 
man.  Thus  Larligau  found  that  many  milligrams  of  culture  of  cer- 
tain forms  of  tubercle  bacilli  isolated  from  cases  of  tuIxTCulosis  in 
man  failed  to  produce  serious  lesions  in  susceptible  animals:  whQe 
the  veriest  traces  of  cultures  obtained  from  other  jxrsr.ns  with  tulier- 
culosis  produced  widespread  and  rapidly  fatal  disease.  Types  of 
feeble  virulence  occur  especially  in  tuberculosis  of  ihe  lymphatic 
structures,  while  bacilli  of  great  virulence  arc  found  in  forms  of  gcner- 
aliiced  miliary*  tnbercnl'isis. 

Against  the  most  virulent  types  of  bacilli  it  is  probable  that  no 
man  is  immune;  whtK-bacilliof  moderate  virulence  may  affect  persons 
of  lessened  resistance,  letting  V  represent  the  bacillarj-  virulence; 
M,   the  mixed   infection;  K,   tissue  n.rsisUnce,  and   V.   pathologic 
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changes  resulting  from  the  invasion,  the  condition  may  be  expressed 
mathematically  as  follows : 

R      ~ 

therefore : 

a(V  +  M)_V  +  M_ 

R         -    >iR    "'" 

The  so-called  tuberculous  dlathcBiB  was  confused  by  the  older 
writers  with  the  early  stage  of  tuberculous  invasions.  As  tubercle 
bacilli  may  invade  the  body  without  the  early  production  of  char- 
acteristic structural  lesions,  most  modem  pathologists  hesitate  to 
admit  that  there  is  any  special  depraved  condition  of  the  body  pre- 
liminary to  the  bacterial  invasion,  but  believe  that  such  supposed 
conditions  represent  unrecognized  early  forms  of  the  disease,  possibly 
toxic,  but  without  definite  lesions. 

It  is  now  generally  conceded  that  tuberculosis  is  not  inherited  and 
that  infection  through  the  placenta  (pseudo -heredity)  occurs  rarely. 
Most  clinicians,  however,  suppose  that  a  special  susceptibility  or  pre- 
disposition may  be  transmitted  from  parent  to  olTspring.  S.  Solis 
Cohen  objects  to  the  vagueness  of  the  term  '  susceptibility '  and  insists 
that  there  are  three  principal  stages  in  tuberculosis,  including:  (i) 
one  of  fundamental  trophic  failure  (hypotrophy  of  Jaccoud,  or 
abionergy)  characterized  by  congenital  or  acquired  loss  of  specific 
resistance — which  is  described  as  an  actual  disease  with  chemical  and 
morphologic  tissue  alterations  that  escape  present  methods  of  re- 
search, but  are  possibly  to  be  explained  in  accordance  with  Ehrlich's 
theory,  by  defects  in  certain  ceptors  or  side-chains;  {2)  a  stage  of 
bacillary  invasion  with  local  infiltration,  cellular  proliferation,  and 
generally  a  mild  specific  toxemia;  unless  resisted  this  passes  on 
to  (3),  a  stage  of  destructive  lesions  or  phthisis  characterized  by  local 
caseation,  liquefaction  necrosis,  or,  from  mixed  infection,  suppura- 
tion, and  also  by  a  generally  intensified  toxemia. 

Predisposing  Factors. — Cohen  believes  that  the  conditions  in- 
creasing the  activity  of  bacterial  invaders  and  diminishing  tissue 
resistance — summarized  as  privation,  depression  and  excess,  environ- 
mental and  personal,  physical  and  psychic — may  affect  not  only  the 
individuals  directly  influenced,  but  also  their  offspring ;  and  that 
the  latter  may  suffer  even  when  parents  escape  overt  symptoms. 
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Infection. — This  occurs  cliiefly  tbrougli  lite  rmptrntory  am]  diges- 
tive tracts,  bat  the  bacillus  may  gain  ralraticc  through  tlie  skin,  tlie 
gcu'lo-urinary  tract,  and,  exceptionally,  llie  placenta.  Ii  is  difftiii 
chivlly  through  the  secretions  .itid  dlschaigcs  of  tuberculous  men  and 
animals  and  in  the  milk  and  flesli  of  diseased  cattle.  Dint,  insects, 
con  lamina  I  *.-<!  food  or  goods,  infected  rooms,  vessels,  and  slecping- 
ears  are  the  principal  agencies  of  diffusion.  Details  are  Ih-sI  c<^>n- 
sidercd  in  connection  with  the  prevention  of  the  special  varieties  of 
infection. 

Prophylaxis 

This,  as  the  editor  has  elsewhere  said,  should  begin  l>cfore  concep- 
tion. After  birth  il  niiturally  divides  into  two  branches  of  equal  and 
coordinate  importance:  the  preservation  or  development  of  im- 
munity and  iht-  prevention  of  infection. 

Natural  Immunity. — At  present  immunity  is  chiefly  lo  be  sought 
through  those  means  that  increase  the  general  healtli  of  tlie  connnun- 
ity  and  of  the  individual,  and  that  are  discitssed  in  this  vnhime  under 
the  heads  uf  civic,  domestic,  and  personal  hygiene;  including  the 
avoidance  of  the  factors  of  dqiressinn.  privation,  and  excess.  Neces- 
sarily, greater  care  is  lo  be  exercised  in  the  case  of  debilitated  children 
or  those  known  or  susjiccted  to  l>e  eongenilally  or  hereditarily  sus- 
ceptible, who  should  from  the  first  be  subjected  to  an  invigorating 
ri^gtme  of  increasing  degree,  always  carefully  adapted  to  the  indi- 
vidual and  the  special  circumstances.*'  WTicn  the  mother  is  diseased 
or  debilitated,  a  healthy  wet  nurse  should  Ik-  obtained,  if  possible; 
failing  which,  asses'  milk  or  goats'  milk  is  preferable  to  cows'  milk,  and 
the  latter,  carefully  jiasteuriwd  and  correctly  modified,  superior  to 
ariilicial  foods.  Specially  to  be  insisted  on,  are  open-air  life,  prefer- 
ably in  the  country,  with  free  exposure  to  sunlight;  the  free  use  of 
water  internally  and  externally;  a  nourishing  diet,  consisting  largely 
of  meat,  milk,  eggs,  fniits,  nuts,  green  vegetables,  and  fats,  with  hut 
moderate  use  of  starches  and  sugars:  judicious  aheniation  of  rest  and 
exercise,  especially  such  exercise  as  develops  and  increases  breathing 
capacity;  wise  choice,  both  as  to  matter  and  time,  of  study,  business,! 
and  amusements:  due  atlention  to  the  place  of  residence,  the  sttua-' 
tion.  light,  and  ventilation  of  the  sleeping-room;  with  such  care  of 
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special  functioiLi,  the  circutnlion,  the  diftestion.  th«  secretions,  and 
the  excretions — often  deficient  in  the  hypotroptiic— as  the  par- 
ticulir  COM-  muy  cull  for.  Msrrisge  in  thuse  of  tuberculous  lineage 
or  predisposition,  or  in  the  debilitated,  is  to  be  entered  upon  with 
grtnt  circumspect  ton,  nut  only  for  the  sake  of  the  ofTsprtng,  but  nbo 
with  regard  to  its  cfTect  upon  the  health  of  those  about  to  be  wedded. 

Artificial  Immuatty. — The  vnrious  forms  of  tuberculin  and  the 
ant i- tuberculous  scrums  thus  far  devised  have  sJiown  little  power  of 
pr^jducing  immunity : and  their  u»c  byun5kille<t  hands  is  not  without 
daiiKcr.  Successful  prophylactic  infection  hns  not  yet  been  achieved 
unless  the  methtnls  pursued  in  the  recently  published  researches  of 
von  RehriiiK  njion  uniimib  may  jirove  applicable  also  to  man. 

Prevention  of  Infection. — Allusion  has  already  been  made  to  the 
varying  <k-gr«'i'»  of  vinili-nce  exhibilwl  by  the  diiTcrrnl  types  of 
tubercle  bacilli.  In  the  hope  of  determining  the  relative  importance 
of  the  bacilli,  on  the  one  linnd.  and  of  vilal  resistance,  on  the  oth<.T.  by 
finding  some  species  or  variety  of  animal  that  would  prove  entirely 
immune  af^ainst  all  forms  of  tuberculosis,  numerous  experiments  have 
been  made  on  beast,  bird,  fish,  and  reptile;  but  while  resistance  has 
varied  gn-atly,  no  animul  has  been  found  that  docs  not  succumb  to 
some  type  of  the  bacillus.  The  problem  of  prevention,  therefore,  is 
not  solely  one  of  'wcse  selection  of  ancestors '  and  hygienic  life.  As 
in  the  ease  of  any  other  infectious  diaen^.c.  it  involves  as  well  the  de- 
termination uf  the  most  practical  and  efficient  means  to  inhibit  the 
sprrad  of  infection,  and  if  )xis.si1)le  to  exterminate  the  infective  agent. 
Two  chief  obstacles  arc  still  to  be  contended  with — popular  igno- 
rance of  the  real  smurccof  danger,  and  inability  to  guiird  against  it  on 
the  part  of  the  vast  majority  of  those  exposed  and  affected.  Tlie 
ptiblic  in  general,  iis  well  as  tndiviihial  surTcreni  and  their  households, 
must  then-fore  be  instructed  concerning  the  danger  that  lies  in  cnre- 
lessncwi  as  to  the  dis|x>sition  of  discharges  from  tuberculous  patients, 
and  in  failure  to  disinfect  fomilcs  and  living  rooms.  When,  through 
ignorance,  obstiniicy,  or  inability,  such  in.-itruclif>n  fails  lo  induce  the 
necessary  care,  the  strong  arm  of  aulliority  should  be  exercised  and  the 
patients  isolated  if  necessary.  Tlie  jimvision  of  hospitals  for  the  help- 
less consumptive  poor,  and  of  industrial  sanatoriums  for  those  who. 
under  favorable  conditions,  can  be  self -supporting,  is  an  absolute 
necessity.*    Often,  under  the  obligation  to  cam  not  only  their  own 
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livclilKKx],  but  also  ihnt  of  d«]xnd«nts,  phthisical  tnilon,  millinen, 
bakers.  cigarniBkcrs,  tcadicrs  and  otlicrs  whose  occupation  tnakcs 
tfaem  liable  lo  bc«oin«  foci  nf  infection,  cotitimic  at  work  until  pnn- 
tratcd.  Thus  from  both  viewpoints,  that  of  the  pre\'entioii  of  hypo- 
trophy, nnd  that  of  the  prevention  of  infection.  Ibe  prophylaxis  of 
tuberculosis  is  seen  to  be  largely  an  economic  problem  rather  than  a 
purely  medical  question.  Poverty,  with  its  unhygienic  surroundings, 
its  anxieties,  its  exhausting  labor,  and  its  lack  of  nutrition,  niaktrs 
men  susceptible ;  and  poverty  with  attendant  overcrowding  in  filthy 
tenements  and  sweat-shops  not  only  funiishes  the  condtt  ions  favorable 
to  the  sprvad  of  infection,  but  also  produces  a  frame  of  mind  in  which 
tlie  real  or  fancied  diflicultics  are  jicrmitted  lo  paralyze  nil  eXfort  to 
prex-vnt  such  spread.  But  infection  ts  not  confined  to  the  poor — it 
goes  forth  from  ihcm  to  all  classes  of  society :  and  if  not  the  compas- 
sion, then  the  Self  interest,  uf  the  rich  should  lead  to  a  more  intelligent 
direction  of  efforts  to  abolish  the  disease.  Pulilie  apathy  upon  this 
subject  is  at  last  beginning  to  yield,  and  here  and  there  we  see  at- 
tempts to  solve  the  problem,  yet  such  pi'ovtsion  as  has  t)ius  far  been 
made,  either  by  private  benevolence  or  by  Oic  State,  is  ridiculously 
inudc-(|uate  even  as  a  social  palliative. 

Special  methods  of  infection  and  the  corresponding  preventive 
measures  may  now  be  considered  briefly. 


I^cAu  Infection  through  thk  Skin 

Diffusion. — Cutaneous  entrance  b  rare,  occurring  chiefly  in  those 
who  iireiililiged  to  handle  fii-sh  tuberculous  lis.siie,  such  as  dissect in^ 
porters,  pathologists,  anatomists,  surgeons,  and  veterinarians.  More 
rarely  lite  infection  lias  been  acquired  indirectly  through  articles 
contaminated  with  tuberculous  sputum,  as  by  scratcbes  of  pens  or 
pins  or  splinters  from  the  stalls  of  cattle. 

PreTenlion. — Those  engaged  in  handling  tuberculous  tissues  may 
best  avoid  the  dan^L-r  of  inoculation  by  wearing  rubber  gloves  and 
carefully  protecting  all.  even  the  slightest,  lesions  of  the  skin  of  the 
liands.  Shotdd  woun<ls  occur,  Ihey  should  l>c  cle:insed  to  their  deep- 
est recesses,  and  thoroughly  irrigated  with  a  i  ;  looo  sublimate  solu- 
tion. To  promote  careful  cleansing,  puncture«l  trounds  should  first  be 
opened  freely,  and  if  extensive,  lacerated,  or  of  any  depth,  it  is  wise 
to  apply  for  twenty-eight  hours,  gaune  continually  wet  with  a  i  :3ooo 
sublimate  solution.    Lactic  acid,  thoroughly  rubbed  in,  isan  excellent 
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aftplication  to  &uch  wounds;  as  b  also  a  lo  per  cent,  solution  of  (or- 
nutldc-hyde.  llic  puin  occ;i!:i(iiH.-d  by  such  appticntions  soon  passes 
off.  Undiluted  carbotk  acid  may  beapplied  witti  advantngc.  but  di- 
lute solutions  of  this  agent  may  be  so  tneflcctua]  as  to  be  dangerotis. 

Pulmonary  Infection 

Diffusion. — .\s  tuberculous  lesions  in  man  are  in  great  preponder- 
ance pulmonan-,  it  has  been  assumed  that  infection  occiu^  chiefly  by 
inhaLttion  of  tubercle  bacilli;  but  in  the  adult,  at  \trivH.  thi-  lung  is 
more  susceptible  to  tuberculosis  than  any  other  organ,  and  may  show 
the  prcdomiiinnt  lesions  even  when  infection  has  been  acquired 
through  some  remote  channel.  It  is  probable,  however,  that  intiala- 
lion  is  one  of  the  important  methods  of  infection.  The  atr  may  be 
contaminated  directly  by  particles  of  moisture  expelled  from  the 
n-spimtory  tract  <if  Ihe  dise»si-d  tn  c«>ughing.  sneezing,  or  speaking, 
or  the  desiccated  sputmn  may  be  caught  up  with  the  dttst.  This  is 
especially  liable  t"  occur  in  tht-  sweeping  of  places  occupied  by  the 
tuberculous,  in  dusting  bedding  and  carpels,  and  in  other  similar 
ways.  Rsvcnol  has  shown  that  even  cows  with  pulmonary  tuber- 
culosis discharge  piirticles  of  infectious  mucus  in  coughing. 

Prevention. — Parliclesrxpcllcd  in  the  violent  eipiratory  efforts 
are  carried  several  meters  from  Ihe  patient,  but  they  may  be  arrested 
by  a  handkcrehicF  held  before  the  moulh.  The  danger  from  sputum 
is  obviated  by  strict  attention  to  the  method  of  disposal.  It  should 
not  be  rKcivcd  in  a  dry  or  open  vessel,  but  in  one  containing  water,  or, 
preferably,  an  antiseptic  solution  such  as  carbolic  acid  (i  :  ao)  and 
proxHded  with  a  cover  that  is  raised  only  when  the  sputum  is  de- 
posited, so  tlisit  flies  or  other  insects  may  not  get  in  and  tlicn  cany 
ifcction.     Paper  sputum  cups  may  be  used,  and  burned.     When 

itients  walk  abroud.  they  should  carry  jKteket  sputum-flasks,  such 
as  Dclwiler's  or  Knopf's.  So  far  as  possible,  expectoration  into  rags 
or  pajwr  napkins  should  be  avoided,  but  if  Uiesc  are  used  the>' 
should  afterward  promptly  be  boiled  or  burned.  Sweeping,  dusting, 
beating  of  carjwls  or  funiilurc  in  rooms  used  or  occupied  by  the 
tuliereulous  should  be  prohibited,  and  the  cleansing  should  be  curried 
out  by  wet  scrubbing  or  wiping  with  cloths  moistened  with  a  solu- 
tion of  mercuric  chlorid  (r  :  jooo).  All  porlionsof  the  houscshould 
have  frequent  and  free  exposure  to  sunshine  and  fresh  air.  Infected 
rooms  should  be  treated  with  formaldehyde. 

Ottolenghi  found  that  dr)-  tubercidous  sputum  coidd  be  disinfected 
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■  completely  by  spmyiiig  it  fre«ly  with  th«  folkiwing  solutions:  Mcr- 

H  cury  biclilorid  s  :  locxi.  with  or  without  the  addilion  of  hydrochloric 

H  scid  or  sodium  chlond :  milk  ot  limv :  lo  pi-r  ci-ul.  solution  of  ronnalin. 

H  Chlorinated  lime  (lo  per  cent.)  in  powdered  form  was  found  incflii- 

H  cicnl;  in  solution,  the  ohlorituitcd  lim«-  tended   to  reduce  the  vira- 

H  lence.     After  u&ing  the  spray,  the  room  must  be  closed  to  prevent 

H  rapid  drying.     If  the  bichlorid  solutions  are  used,  it  is  advisable  to 

H  add  2.1 6  grams  (35  grains)  of  common  salt  lo  each  liter  (quart).     It 

H  must  be  remembered  thiil  there  is  distinct  danger  of  mercurial  pois- 

H  oning  from  the  inhalation  of  this  spray. 

H  Places  of  public  resort,  ships,  cars,  cabs,  and  the  like,  should  be 

H  furnished  with  spittoons  containing  fme.  moist  sand  and  some  sub> 

H  stance  destructive  or  deterrent  to  insects;  should  be  guarded  against 

H  persons  given  to  indiscriminate  spitting:  and  should  be  ventilated. 

H  cleansed,  and  disinfected  with  sullieicnl  care  and  frequency.     Spit- 

H  loons  provided  with  covers  lifted  by  a  treadle   arc  less  unsightly 

H  than  the  ordinary  ones,  and  give  belter  protection  against  insects. 

^^^  INPKCTION   UV  SlEXUAL   InT^KCOURSR 

^^^^  Genital  inoculation  occurs  but  rau-ly.     Tuberculosis  of  the  female 

H  geniliil  tract  is  extremely  uncommon,  but  the  bladder  is  often  in- 

H  volvcd  and  the  external  genitals  may  be  conlnminated  througli  the 

H  urine.     In  the  male,  tuberculosis  of  the  penis  is  also  extremely  rare, 

H  but  the  semen  may  he  contaminated  fn>m  a  tuberculous  orchitis, 

vesiculitis,  or  prostatitis.  As  patients  with  these  local  manifestations 
usually  show  more  serious  lesions  elsewhere,  this  mode  of  transmission 
is  usually  of  secondary'  importance,  and  rarely  requires  active  prophy- 
lactic measures.  It  is  obvious,  however,  that  vcncry  may  reduce 
the  tissue  resistance.  upiMi  the  one  hand,  and  may  also,  as  by  kiss- 
ioK.  greatly  favor  infection  through  the  mouth  or  nares,  upon  the 

t  other.     Novy  mentions  a  man  of  exeejitiiuinlly  fine  physique  who 
died  of  an  acute  miliary  lubereulosis  wiibin  three  montlis  after  he 
began  to  cohabit  with  a  phthisical  mistress. 
ly 
CO 


Infection  TireoncH  trr  Aumkntaby  Tract 
Invasion. — In  children,  especially,  tuberculous  lesions  of  the 
lymphatic  glands  about  the  neck  (so-called  scrolulous  glands)  are 
common.  In  many  cases  the  bacilli  gain  entrance  to  these  glands 
through  decayed  teeth,  or  by  means  of  the  adenoid  tissues  found 
in  the  phar>'nx.  especially  the  tonsils.     A  number  of  cases  of  tuber- 
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culosis  of  the  tonsil  arc  novt  on  record,  altliougli  lliis  organ  is  ron-ly 
examined  for  the  disease.  Of  foods  likely  to  be  contaminated  by 
the  tiiheirle  biicilhts.  milk  is  the  most  im|>urtant.  It  may  contain 
bacilli  derived  from  the  diseased  cow;  or  bacilli  derived  from  tuber- 
culous milkmen,  or  from  human  sgnitiim  through  tlics  or  other 
insects.  It  is  known  through  the  work  of  Tlicobald  Suiith,  that 
the  tubercle  iKtcillus  found  in  cattle  has  distinct  morphoU>gtc  and 
other  differences  from  ttiat  found  in  the  tuberculous  lesions  of  man; 
yet  in  nearly  all  the  lower  animals  it  has  proved  to  be  the  more  viru> 
lent  of  the  two.  Ravctiel  has  produced  in  monkeys  lemons  re- 
sembling those  of  human  tuberculosis,  by  feeding  the  animals  with 
cultures  of  bovine  tubercle  bacilli ;  and  has  cultivated  tul>ercle  bacilli 
from  human  sputum  through  two  generations  of  calves  into  practical 
identity  with  thi.-  Ixivine  tincillus.  Notwithstanding  the  hasty  as- 
sertions of  Koch,  tliercfore.  tuberculous  cattle  must  be  regarded  as 
a  source  of  serious  danger  to  man.  Vegetables  and  other  foods  ex- 
posed to  the  dust  of  streets  or  of  room.'i  frecguentcd  by  the  tuber- 
culous, may  contain  tubercle  bacilli  on  their  exterior  Perhaps  the 
most  frequent  mode  of  infection  of  tlie  alimentary  canal  is  auto- 
infection  in  thtise  sufTertng  from  the  pulmonar\'  form  of  the  disease 
whu  swallow  their  own  sjmtum.  The  ucid  miction  of  the  gastric 
juice  is  unfavorable  to  the  localization  of  tubercle  bacilli  in  the 
stomach,  yet  is  usuidly  insuRicient  to  destroy  them,  so  that  while 
tuberculous  ksions  arc  rare  in  the  stomach,  they  arc  common  in  the 
intestines  and  the  tributary  mesenteric  glands. 

The  percentage  of  all  cases  in  which  alimcntari-  infection  is  pri- 
mary is  difficult  to  csttninte.  (or  the  lt-*<ton  may  occur  not  at  the  point 
of  entrance  nf  the  organism,  but  remotely,  as  in  the  lungs.  The 
large  propirtiim  (;o  to  10  per  cenl)  developing  tuberculosis  of  the 
intestine  and  m<-Si-nteric  ghinds.  uinong  infants  artificially  fed  in 
institutions,  suggests  that  in  children,  at  least,  this  mode  of  infection 
is  not  uiicDiimion. 

Prevention. — The  possiliility  of  infection  through  decayed  teeth 
is  but  another  im[x>rtant  reasfin  for  curly  and  continuous  attention  to 
dentition  in  children.  Even  the  temporar>'  set  should  be  watched, 
and  when  cavities  occur.  Iliey  should  promptly  be  filled  with  a  mate- 
rial, such  as  gutta-pcrclia  or  cement,  which  acts  as  a  preventive  of 
decay,  ami  also  cl<isc<  ulria  of  possible  infection.  Hyperplasias  ot 
the  adenoid  tissue  likewise  denuiml  early  attention,  and  if  not 
amcn:ible  to  mediciiLil  meu&ures  should  be  removed  surgically  or  dc- 
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stroycd  by  chemical  agents  or  electric  cautery.  Tbc  dcanliiiess  of 
the  mouth  should  not  be  neglwted. 

C«tU«  reacting  to  tuberculin  should  be  destroyed.  All  mltk  from 
ftuch  cows  should  be  rejected,  urni  least  sterilized.  Ry  Ixiilin^  milt;  of 
which  the  purity  is  not  known,  or  even  b)'  pasteurizing  it  at  60"  C.  for 
thirty  ininules,  any  tubercle  bucilli  contained  will  be  rendered  non- 
virulent.  Butter  and  cream  not  infrequently  conlaiu  living  tubercle 
bacilli.  If  milk  Ik  pasteurized,  (his  danger  may  be  obviated  without 
any  perceptible  injury-  to  the  cream  or  butter. 

The  flesh  of  tuberculous  animals  seems  rarely  to  show  tubercles, 
aud  yet,  even  though  the  muscle  have  no  lesion,  the  contained  blood 
may  hold  the  bacilli.  As  a  matter  of  safely,  it  is  wise  to  reject  meat 
from  tuberculous  animals.  This  is  especially  ini[Kirtant  when  we 
consider  that  much  of  the  rare  roast  or  broiled  meat  screed  at  our 
tallies  is  not  hc^ited  in  ils  interior  to  a  siiflieient  degree  to  destroj- 
organisms  if  present.  The  legislative  leniency  in  regard  to  the  meat 
of  diseased  animjils  is  lamenliibte.  'Kosher'  meat,  or  that  which  lias 
been  killed  and  inspected  according  to  the  Jewish  ritual  legislation, 
is  likely  to  be  free  fn>m  tuberculous  infection.  E^vrn  Ihc  Rabbinic 
law.  however,  does  not  prescribe  Uiorough  inspection  of  the*  abdomi- 
nal viscera,  or  any  e.xamination  of  poultrj-.  Before  cooking  any 
flesh,  observant  Jewish  housewives  salt  it  ami  soak  it  fora  prescribed 
time,  to  remove  the  blood ;  this  treatment  is  probably  an  addittonal 
safeguard.  While  the  comparative  immtmity  of  Jews  from  tuber- 
culosis has  been  exaggerated,  there  is  no  doubt  tliat  they  succumb 
in  less  number  than  neighbors  similarly  environed  except  as  to 
hygienic  and  dietary  ritual. 

Persons  handling  milk  or  other  food  products,  as  welt  as  cooks, 
bakers,  and  the  like,  should  be  free  from  pulmonnr)*  tuberculosis,  us 
the  danger  of  contaminating  food  by  coughing  over  it  is  a  distinct 
one. 


ACTINOMYCOSIS 
(Lumpy   Jaw,   Big  Jaw,   Swelled  Head,   Wooden  Tongue,  Cl)'ers, 

'Strahlenpilz') 
Causation 

This  dironic,  contagious,  inflammator>',  and  degenerative  dbease 
of  CBtlle  iseiiu!iwl  hy  Streptothrix  actinomyces  (Bollinger,  1S77), 
and  is  cliaracterizcd  by  nodes  of  groniil;itii.n  tissue,  with  necrosis. 
sinus  formation,  and  production  of  fibro -connective  tissiue,  involving 
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jaws,  tongue,  and  mtcmiil  organs.  The  fungus  grows  wdl  upon 
cvreals  and  vegirtuble  medin.  Growth  is  iirrestetl  nt  45°  C.  and  Ihe 
organieni  destroyed  a(  60"  C.  The  spores  may  live  for  years  upon 
ceival)  rvi^n  under  unfavorable  conditions. 

DtfiFusion. — Rarely  the  affection  may  be  contracted  from  in- 
fected animals,  Infeclion  seems  usually  to  result  Ihmugh  the  use 
of  barley  and  other  grains.  It  may  occur  through  the  digestive  or 
respirslor^'  tracts,  or  through  the  skin,  and  thus  the  morbid  process 
ntay  begin  in  the  mouth.  phar>'nx.  lun^s,  intestine,  or  culnneous 
tissues,  llie  parasites  resist  the  action  of  the  digestive  juices. 
Infection  usually  lakes  place  through  a  wound,  but  in  certain  forms, 
as  intestinal  inf<-cti(in.  this  is  not  obvious.  The  liability  to  mistake 
pulmonary   aclinomyeosis   for   tuberculosis   stiould   be   mentioned. 

Prevention 

Tilt  avoidance  of  uncooked  cereals  for  food,  the  destruction  of 
diseased  animnls,  and  the  diitinfection  of  discharges  from  persons 
that  are  infected  seem  to'  be  the  best  prophylactic  measures. 


imi.MINTHlASIS 
(Nematodes:  Treniatodes;  and  Ccstodes) 
Causation 

Nearly  all  intestinal  worms  are  acquired  by  the  ingestion  of  the 
eggs  and  embryos  with  food.  All  these  parasitic  forms  are  killed 
by  thorough  cooking:  the  ova,  as  a  rule,  being  more  resistant  than 
the  citihnos. 

Diffusion. — The  parasites  are  chiefly  carrit-d  by  meals,  by  green 
vegetables,  or.  more  rarely,  by  water.  Flies  and  other  insects  may 
transport  eggs  or  lBr%'a.'  within  thetr  bodies  and  deposit  them  in 
their  dejecta  upon  the  fond  or  in  fluids.  Nearly  all  of  the  tape- 
worms found  in  the  intestines  are  conveyed  by  'measly'  beef, 
ix>rk.  or  fish.  In  exceptional  eases  in  which  the  endiryn  invades 
the  human  tissue,  the  eggs  of  a  (vomi  may  have  been  carried  to  the 
mouth  upon  the  hands  or  ujKm  contaminated  fond.  Most  of  the 
round-worms  living  in  Ihe  intestinal  tract  seem  to  be  taken  into 
the  Imdy  with  vegetable  f^Mids.  In  such  it  case  the  eggs  are  derived 
from  the  discharges  of  animals  that  are  diseased,  and  may  reach 
the  food  by  materials  used  for  ferliltjratinn.  by  unsanitnri'  drainage 
into  the  source  of  water-supply,  or  by  the  visitation  of  insects. 
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Prevention 

To  avoid  infection  by  Uic  intestinal  parasitic  wonm,  sole  depen- 
fiifiKi'  slumld  mil  be  plai-ed  u|)(<n  tbo  inspection  of  mrats  and  other 
foods.  Measures  of  personal  cleanliness,  tlic  sterilization  of  food- 
stuffs by  cooking,  nnd  the  prevention  of  jmcct  contamination  are 
of  great  value.  The  most  important  of  These  measures  is  tlioruugh 
cooking.  Sniiiking  is  not  an  cflitivitt  parasiticide,  but  many  of  the 
methods  of  picklinjf  meats  slowly  destroy  the  wonm.  As  the 
excrement  fn)m  hogs  or  other  animals  may  contain  ova  of  some  of 
Ihc-sc  pQnisiic:i,  care  should  be  tiikcu  in  ils  use  as,  ii  fertilizer  fur 
grecD  vegetables,  especially  celcr>'.  lettuce,  snd  the  like.  Tlie 
gencnilly  rcco};nized  measures  to  prevent  u'ater  pollution  &hoidd  be 
obscr\'cd. 

TRICHINOSIS 
Causation 

Trichinella  spiralis  finds  ils  way  into  the  human  intestine  with 
meat  obtained  from  disL-ased  swine.  In  the  intestine  the  mature 
female  throws  off  embryos  that  pass  tlirouKh  the  intestinal  wall  and 
into  the  blood -current,  finding  their  way  into  the  volimtary  mus- 
cles, where  they  occa-sion  irritation  nnd  inflammwtion  resulting  in 
their  encapsulation.  Lime  salts  arc  deposited  in  the  capsules,  and 
in  time  the  death  of  Ihe  embryos  may  thus  be  bnmglit  about, 
although  the  embryos  have  been  known  to  remain  alive  in  the 
muscles  for  fifteen  or  more  years, 

Diflusion. — Hogs  are  usually  infected  by  eating  infected  rats  or 
meat.  Care  should  be  taken  that  (he  pig-pens  are  kept  clean  and 
free  from  vcrrnin,  and  that  hogs  are  not  fed  with  contaminated 
meat  imlcss  this  has  been  thoroughly  cooked. 


Preventioo 

Food  made  of  Hncooke<l  or  imperfectly  cooked  pork  should  t>e 
strictly  avoided.  Hcrtwig  found  that  pieces  of  pork  the  thickness 
of  the  thumb  could  be  boiled  for  twenty-two  minutes  without 
killing  the  contained  trichina',  and  showed  that  there  was  greater 
danger  from  Cfioked  sausage  in  which  the  meat  veas  coansely  minced , 
than  from  sausage  made  from  finely  minced  meat.  Bloomer  and] 
Neumann  have  reported  an  epidemic  involving  nine  p<Tions  in  two 
Itidiiin  families  that  ate  siiiisage  made  of  coarsely  minced  pork 
scraps.    The  sausage  had  been  boiled  in  ils  manufacture,  and  was 
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usually  also  fried  for  the  table.  This  indicates  the  necessity  for  very 
thorough  cooking.  A  temperature  sufficient  to  coagulate  protoplasm 
and  turn  the  meat  from  the  raw  brown  to  the  opaque  cloudy  color 
of  cooked  meat  will  kill  the  parasites.  The  methods  of  pickling  and 
preserving  hams  and  other  portions  of  hogs  by  immersion  and  by 
injection  with  preservatives  seems  also  to  destroy  them,  for  infection 
from  the  imported  American  meat  in  Germany  is  practically  un- 
known. Inspection,  while  a  safeguard,  is  expensive  and  not  abso- 
lutely trustworthy,  as  carelessness  or  cupidity  may  permit  the  sale 
of  diseased  meat.  Dependence  should  therefore  be  placed  upon 
thorough  cooking  only. 

UNCINARIOSIS 

(Anchylostomiasis,  Tunnel  Disease.  Miner's  Anemia,  Brick -maker's 

Anemia,  Mountain  Anemia,  Egjplian  Chlorosis,  etc.) 

Causation 

This  serious  parasitic  disease  occurs  chiefly  in  those  whose  work 
brings  them  in  contact  with  earth,  as  miners,  tunnel -makers,  brick- 
makers,  diggers,  farmers,  and  the  like.  It  is  caused  by  a  parasitic 
worm,  the  hook-worm,  Uncinaria  duodenal  is,  or  Anchylostoma 
duodenale,  belonging  to  the  family  Strongj-lida-,  subfamily  Scteros- 
tominx.  More  common  in  the  Mediterranean  countries,  as  Italy 
and  Egypt,  the  disease  has  been  found  in  all  parts  of  Europe,  and 
recently  in  America,  especially  in  the  West  Indies. 

Life-history. — The  adult  worm  lives  in  the  duodenum  of  the  host, 
punctiuing  the  mucous  membrane  and  sucking  blood  first  at  one 
point  and  then  at  another.  The  repeated  blood  abstractions,  with  the 
ensuing  hemorrhages,  the  bacterial  infection  nf  the  damaged  intes- 
tine, and  the  interference  with  assimilation  of  food,  together,  accord- 
ing to  certain  authors,  with  the  absorption  of  toxic  products  of  the 
parasite,  may  lead  to  anemia  of  a  high  grade  in  the  host.  The  eggs  are 
deposited  in  tiie  intestinal  canal  by  the  female  parasites,  but  do  not 
develop  into  adult  worms  within  the  body.  After  escaping  with 
the  feces  each  egg,  if  the  environment  is  favorable,  develops  a 
single  embryo.  This  lives  in  water  or  moist  ground  and  grad- 
ually the  sexes  become  differentiated  and  approach  the  adult 
form. 

Diffusion. — The  embryos  may  gain  entrance  to  the  body  by  the 
swallowing  of  infected  water,  food,  or  dirt  (in  clay-eaters,  or  through 
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soiled  fingers  of  earth  workers),  whereupon  lhe>-  develop  into  adults, 
attack  the  walk  of  the  duodenum,  deposit  eggs,  and  the  develop- 
mratal  cycle  is  ajiiiin  rc|>ciited.  The  parasites  nffcct  sheep  and 
other  animals  that  may  disseminate  the  infection.  It  is.  iinprolmlile 
that  they  are  spread  by  windii,  as  dr)'inf[  usually  is  fatal  to  Uiem. 
Pcncliation   of   the   unbroki-ii  skin   may  occur,  iis  suf;:ge!ited   by 

I/X)SS. 

Prevention 

The  use  of  unco ntaraina ted  or  sterile  drinkittg-wslers  only,  and 
care  as  to  personal  cleanliness,  particularly  as  related  to  tlie  hands, 
frnger-nails.  and  all  substances  placed  in  the  moulh,  arc  of  primal 
importance. 

To  avert  llic  disease  in  sheep  and  other  live  stock,  Stiles  urges  the 
s}-stcraatig  draining  and  burning  of  pastures.  To  this  may  be  added 
llie  iiniHtrtance  of  segregating  or  treating  diseased  animals,  that  re- 
infection of  the  pastures  may  not  result.  Infected  stools  may  be 
stertlixcd  bv  chlorinated  lime  or  milk  of  lime. 


BERI-BERI 

This  is  apparenlly  a  specific  form  of  multiple  peripheral  neuritis 
characterized  by  anesthesia,  motor  paralysis,  and  edema.  A 
causative  organism  has  not  been  isolated.  The  disease  is  endemic 
tn  most  tropic  or  subtropic  climates,  especially  the  Malay  Archi- 
pelago, China,  Japan,  India,  the  Philippine  Islands.  Brazil,  Australia, 
the  Sttndwieh  Islands,  the  west  coast  of  Africa,  and  Cuba.  It  is 
oiost  common  during  the  hot  or  rainy  season,  and  is  found  asso- 
ciated with  overcrowding  in  institutions,  jails,  or  ships.  It  has  been 
a  cause  of  high  mortality  among  Philippine  natives  imprisoned  by 
the  Spanish  or  American  authorities.  It  usually  occm^  about  the 
period  of  adolescence,  and  is  rare  in  childhood  and  ol<J  age.  The 
mode  of  diffusion  is  obscure.  Ttie  prophylaxis  includes  the  main- 
tenance of  the  best  hygienic  environment;  especially,  thorough 
ventilation  and  the  a\-oi(lance  of  dampness  and  of  overcrowding. 
Buildings  in  which  the  disease  has  occurred  sliould  be  thoroughly 
disinfected,  and  patients  should  be  isolated. 

A  dietetic  cause  has  been  alleged,  espeeiully  the  use  of  fish  and 
shelled  rice.  A  marked  reduction  in  the  number  of  cases  in  the 
Japanese  na\'y  has  followed  improvement  in  the  dielar)-. 
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MALTA  FEVER 

This  disease,  known  as  indolent  fever,  Mediterranean  fever, 
rock  fever,  and  Neapolitan  fever,  is  a  protracted  endemic  disease, 
apparently  due  to  Micrococcus  melitensis. 

The  mode  of  infection  is  obscure,  the  micro-organism  having 
been  found  in  the  spleen,  liver,  and  kidneys  of  those  dying  from 
the  disease,  and  also  in  the  urine  of  inoculated  animals.  Apparently 
the  disease  is  not  directly  contagious,  but  its  spread  is  favored 
by  unsanitary  conditions.  Bruce  considers  the  infection  to  be 
water-borne;  Manson  holds  that  it  originates  from  the  feces  and  is 
diffused  by  air-currents.  From  our  present  knowledge  it  would  seem 
wise  to  guard  the  water-supply  and  to  take  such  measures  as  will 
prevent  transmission  of  bacteria  by  insects.  The  discharges  of  the 
patient  should  always  be  disinfected.  The  best  method  to  determine 
the  presence  of  the  disease  is  by  the  serum  reaction. 


SPRUE 

(Psilosis,  Ceylon  Sore  Mouth,  Diarrhea  Alba,  Aphthse  Tropica) 

Causation 

This  is  a  catarrhal  affection  of  the  mucous  lining  of  the  digestive 
canal.  It  chiefly  affects  Europeans  after  a  prolonged  residence  in 
tropic  countries.     A  causal  micro-organism  is  undetermined. 

Diffusion 

The  disease  is  almost  invariably  contracted  in  the  tropics,  but 
may  not  show  itself  until  after  the  patient  returns  to  the  temperate 
zone. 

Prevention 

All  exhausting  conditions  favor  the  development  of  this  disease. 
Residents  of  the  tropics  should  carefully  combat  all  depressing  fac- 
tors; full  nutrition  should  be  maintained  and  so  soon  as  any  symp- 
tom is  noted  the  patient  should  be  sent  to  the  temperate  zone,  placed 
upon  an  abundant  milk  diet,  and  carefully  protected  from  cold.  As 
the  method  of  origin  is  obscure,  other  prophylactic  measures  must  te 
largely  empirical.  Careful  attention  to  the  freedom  of  food  from 
parasitic  contamination  would  seem  to  be  especially  indicated. 
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roOT-AND-MOUTH  DISEASE 
Epidemic  stomatitis  is  a  disease  r>f  entile,  slieep,  and  pigs  that 
at  limes  affects  man.  especially  when  dain-  products  from  diseased 
animals  arc  inf;ested  or  ctHiie  in  c(>ntiict  with  the  abraded  skin. 
The  cause  is  a  micro-organism.  Aphthous  cows  should  be  destroyed, 
Ihcir  milk  and  flesh  should  lie  rejected  as  fond,  and  all  dair)'  products 
should  be  sterilized  diuing  an  outbreak  of  this  disease. 


OCCUPATIONAL  AND  DRUC.  INTOXICATIONS 

In  connection  with  the  alimentan'  infections,  various  intoxica- 
tions, such  as  result  from  alcuhol,  tobacco,  lead,  bismuth,  arsenic, 
tea,  cocatn,  and  other  simitar  substances,  may  brielly  be  mentioned. 
These  agents  may  injure  the  Iwidy  directly,  or  indirectly  by  in- 
creasing the  susceptibility  of  the  organism.  Thus,  the  overgrowths 
of  connective  tissues  taking  place  in  the  brain,  spinal  cord,  liver, 
kidneys,  spleen,  blood-vessels,  and  other  organs  that  go  by  the 
names  of  cirrhnses,  scleroses,  or  fibroid  indurations  may  result 
directly  from  the  action  of  the  poison  upon  the  tissue,  or  indirectly 
from  a  bacterial  infection  that  is  favored  by  llie  intoxication.  Prnpliy- 
laxisof  these  various  poisonings  is  embraced  in  measures  considered 
under  industrial,  municipal,  domeslic,  or  personal  hygiene. 


CHAPTER  XVI 

RESPIRATORY  INFECTIONS 

Infections  of  ike  Nasopharynx  and  Related  Mucous  Membranes. 
Laryngitis.  Diphtheria.  Croupous  Pneumonia ;  Catarrhal  Pneumo- 
nia; Pleuritis.  Endocarditis.  Pericarditis.  Pertussis.  Influenza. 
Tuberculosis.  Glanders.  Cerebrospinal  Meningitis.  Exanthemata- 
Variola  and  Vaccinia;  Rubella;  Morbilli;  Scarlatina.    Typhus  Fever. 

General  Prophylaxis 

The   prevention   of   infection   through    inhalation   is   embodied 
largely  in  those  measures  that  prevent  the  pollution  of  the  air  by 
dust,  or  by  the  coughing,  sneezing,  or  talk- 
ing of  persons  with   infectious  secretions  of 
the  oral  or  respiratory  tract.   Autoinfection  of 
the  lungs  through  the  inspiration  of  infected 
material  from  the  upper  respiratory'  tract  or 
stomach  occurs  chiefly  during  anesthesia  or 
after  intubation.    The  careful  cleansing  of  the 
upper  air-passages,  the  exclusion  of  food  ini-        /        f 
mediately  before  anesthesia,  and  skilful  an-  ^ 

esth  etizat  ion  are  important  prophylactic  meas-     '''<'■  7°— ^*cillus   tu- 
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urcs.     After  mtubation  the  use  of  sterilized  putMosAKy  siirruw 

foods  and  of  measures  to  secure    a    relative  o'  Tuberculosis. 

asepticity  of  the  mouth  and  pharynx  should 

be  observed.  Similar  precautions  arc  important  after  certain  oper- 
ations upon  jaws,  nasopharynx,  larynx,  or  trachea.  Feeding  by 
tube,  careful  packing,  and  in  laryngectomy  the  stitching  of  the 
open  end  of  the  trachea  to  the  external  wound  {J.  Solis-Cohen's 
operation),  are  especially  to  be  borne  in  mind. 

INFECTIONS  OF  THE  NASOPHARYNX  AND  THE  RELATED 

MUCOUS  MEMBRANES 
(Rhinitis; Pharyngitis;  Tonsillitis;  Laryngitis ; Otitis ; Conjunctivitis ; 

and  Infections  of  the  Nasal  Sinuses) 
Causatioa 

Besides  the  chemical  and  mechanical  irritants,  various  bacteria 
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invade  these  membraocs,  producing  catarrhal.  pMudomcmbmnous, 
or  ulceralive  ksJons.  Local  infedions  result  from  tli«  action  of 
pneumococci:  the  pyogfnic  strcplococci  or  staphylococci;  the  diph- 
theria bacillus  und  its  mod ificji lions,  including  the  xerosis  bucillus; 
the  gonococcus;  the  bacillus  of  rhinoscleronia.  Most  of  the  acute 
ratarrhul  forms  of  conjuactivitis  seem  to  he  due  to  the  Koch- 
Wccks  bacillus,  while  the  diplobacillus  described  by  Morax  and 
Axenfeld.  or  nther  uiiidetitified  orgunisius,  may  nt  limes  be  responsible 
for  the  inflammatory  condition.  In  many  of  the  generalized  diseases, 
serious  inft^rlion  of  the  upper  respiratory  passages  may  occur;  while 
generalized  infection  or  intoxication,  sometimes  affecting  the  joints 
spedally  or  involving  the  heart,  may  result  from  bacterial  attack 
in  the  pharynx,  as  a.  mild  '  sore  throat '  or  tonsillitis. 

In  influenza  the  conjunctiva,  Schncidcrian  membrane,  and  mid- 
dle ear  are  often  severely  involved,  and  the  otitis  media  resulting 
from  the  influenza  bacillus  not  infrequently  is  followed  by  grave 
complications,  including  mastoid  disease,  intracranial  abscess, 
and  venous  thromboses.  The  middle  ear  is  also  often  invaded 
in  scarlatina  itnd  measles,  und,  at  times  in  mtunps,  variola,  per- 
tussis, typhoid  fever,  tuberculosis,  and  syphilis.  Glanders  b 
pront-  to  affect  the  lining  of  the  uose,  which  is  usually  alwi  involved 
in  leprosy  and  rhinoscleroma,  and  more  frequently  than  is  realiu-d, 
in  tuberculosis.  Pneumoaia  may  be  associated  with  pharyngeal, 
nasal,  or  aural  complications. 

Diffusion. — The  infectious  organisms  may  he  carried  by  particles 
in  the  air,  as  seems  especially  to  take  place  in  inHueuza,  or  by  in- 
fected hands,  utensils  or  fomites.  Thus,  granubr  conjunctivitis  und 
gonorrhea  may  be  carried  to  he.ihliy  eyes  by  contaminated  lingers, 
band  kerchiefs,  towels,  and  the  like,  In  many  dise;i!*es  these  local 
inflanmiations  appear  as  complicating  extensions  of  the  morbid  pro- 
cess. 


Prevention 

Infectious  particles  may  be  thrown  intn  the  air  in  coughing,  sneez- 
uig.or  speaking,  or  may  be  carried  upon  handkerchiefs  or  other  fab- 
rics, or  upon  the  hands  or  person.  Measures  of  prnphylaxis  should 
be  directed  to  prevent  the  spread  of  the  disease  in  any  one  of  these 
several  ways  by  covering  the  mouth  and  nose  during  violent  ex- 
piratory effort  and  by  the  prompt  disinfection  of  linen,  hands,  dis- 
charges, and  other  sources  of  infection.     In  the  exanthemata  or  in 
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local  infections  of  the  upper  respiratory  tract  th«  greatest  care 
sliDiiU)  be  taken  to  prt^ent  the  exiensioti  of  tlie  disease  to  the  ear, 
nasal  sinuses,  or  eyes.  Thb  is  perhaps  best  accomplished  by  fre- 
quent cleansing  of  the  alTvclrd  p(iss<i|;e»  with  mild  anli.<eptic  lotions, 
such  as  saturated  solutions  of  boric  acid,  solutions  of  tJic  type  of 
those  suggested  by  Dobcll  or  SeiW,  or  n  diluted  alkalinizcd  solu- 
tion of  hydrogen  dioxid. 

Various  dipterous  insects  may  invade  the  nasal  passages,  ears,  or 
eyes,  and  deposit  their  ov»  or  fiatliogenic  micn'i-orgauisiiis.  If  this 
has  happened,  these  should  promptly  be  removed  by  thorough  flush- 
ing with  oil  or  with  iimiseptie  solutions,  solution  of  chloroform,  car- 
bolic acid,  salt  water,  turpentine,  and  the  like,  or  by  Ihc  forceps. 
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DIPHTHERIA 
Causation 

Diphtheria   b   a   contagious   and   infectious   disease   caused   by 
Bacillus    diphtberitt     (KJebS'tuflleT,     18^3).     llic    orgiinisui     is 
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rendtly  destroyed  by  heating  to  50°  C.  or  above,  and  by  the  usual 
antiseptics.  Usually  it  does  not  resist  drying.  It  varies  mucli  in 
pathogenic  power  and  not  infrequently  is  found  in  the  thioat<t  of 
heallliy  perMitis,  especially  those  vttio  have  b<-fii  in  contact  with 
the  sick.  The  studies  of  Wcstbrook,  Goriiam,  and  others  suggest 
that  ihere  are  morphologic  evidences  of  differences  in  pathogenicity. 
The  granular  and  barred  types  appear  to  be  ni<ist  virulent. 

Diffusion. — The  diphtheria  bacilhts  may  be  transferred  through 
the  air  for  short  distances  by  the  acts  of  coughing,  sneezing,  and 
talking,  but  thtTe  is  no  evidence  that  it  is  carried  long  distances  in 
this  way.  It  may  be  eonx'cycd  upon  foniitcs,  the  ImntU  and  bodies 
of  nurses  and  other  attendants,  and  in  food,  especially  milk.     Tlie 

lower  animals,  as  cats,  horses,  cat- 
tle, and  chickens,  occasionally  suffer 
fn)in  a  [(seudo-niembranous  affec- 
tion of  the  upper  respirator^'  iwis- 
sages.  siinulaling  diphtheria,  and 
from  this  infection  has  he*.-n 
cUiiined.  It  is  rare,  howe\cr,  that 
true  diphtheria  bacilli  are  fouru 
in  these  animals,  although  the 
have  been  found  to  be  suscepti- 
ble to  the  disease  experimentally 
induced.  Contrary  to  the  pre- 
valent impression,  there  is  i>o 
reason  to  l>clieve  that  the  dis- 
ease is  spread  by  the  air  from 
drains  and  sewers,  although  such 
unwholesome  air  may  increase  susceplihility. 

Prevention, — Persons  affected  with  diphtheria  or  suspected  of 
such  infection  should  be  isolated  and  all  articles  with  which  they 
come  in  contact,  esjiccially  food  utensils,  sterili«-d  by  scalding. 
Attendants  should  be  as  few  in  number  as  practicable,  and  should 
not  mingle  with  well  persons.  From  time  to  time  it  is  desirable  that 
the  secretions  from  their  throats  be  examined  to  ascertain  if  tlicy  are 
harboring  the  bacilli.  The  patient  should  not  !>e  remove<l  from  isola- 
tion imtil  the  throat  is  free  from  the  micro-organisms.  As  they  may 
persist  for  several  weeks  after  convalescence,  the  use  of  nntisepticj 
throat  and  month  washes  and  nasal  sprays  is  desirable.  Special  carel 
should  be  taken  as  to  the  cleanliness  of  the  teeth  and  of  any  cavities 
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that  theytnay  contain.  Among  the  antiseptics  advised  for  the  throat 
are  tincture  of  ferric  chlorid,  silver  nitrate,  freshly  made  chlorin 
water,  Dobell's  *  solution,  I^offler's  solution  of  toluene,t  alkalinized 
solution  of  hydrogen  dioxid,  guaiacol  (25  per  cent.)  with  menthol 
(10  per  cent.)  in  glycerin  and  olive  oil,  ten  per  cent,  formalin.  The 
stinging  of  the  silver  nitrate,  gnaiacol,  or  formalin  is  intense,  but 
soon  passes  off. 

Immunization. — Persons  exposed  to  the  disease  are  protected 
by  the  subcutaneous  injection  of  from  300  to  500  units  of  diphtheria 
antitozto.  This  affords  a  transient  immunity  lasting  about  thirty 
days,  and  is  usually  harmless.  The  use  of  antitoxin  does  not  free 
the  throat  from  the  bacilli,  and  therefore  does  not  protect  those 
who  associate  with  the  person  treated. 

CROUPOUS  PNEUMONIA 
(Acute  Lobar  Pneumonia,  Pneumonitis,  Lung  Fever) 
Causation 

Diplococcus  pneumoniae,  Diplococcus  lanceolatus,  or  Micro- 
coccus pneumonix  crouposse,  was  found  by  Sternberg  in  saliva  (1880) 
and  associated  with  croupous  pneumonia  by  Prankcl  (18S6).  It  is  a 
rounded  or  lancet-shaped  diplococcus  usually  found  when  in  the 
animal  body  to  be  surrounded  by  a  clear  area  or  capsule.  It  is  non- 
motile,  facultative  anaerobic,  and  grows  best  at  the  temperature  of 
the  body.  It  varies  greatly  in  virulence  and  rapidly  attenuates  in 
artificial  culture.  It  is  often  present  in  the  saliva  of  healthy  people; 
sometimes  it  gives  rise  to  a  special  form  of  arthritis,  pleuritis, 
pericarditis,  meningitis,  or  to  other  localized  and  general  infections. 

Pneumonia  less  frequently  may  be  due  to  Bacillus   pneumoniae, 

*D<ibtll'i  Se/ulion:  Pure  cerbolic  «cid,  I  grain;  sodium  borate,  5  grains;  sodium 
bicarbonalc,  5  grains;  glycerin,  30  miniuis  ;  distilled  water  enough  to  make  I  fluid- 
mmce.      For  use  as  a  detergeat  spisy. 

tLdfflei'ssolulion.' 

Menthol lo  grams 

Toluene  (Toluol) 30  c.c. 

Mix  and  add 

Creolin, 3  c.c,  or 

Solution  of  ferric  chlorid 4  c.c,  or 

Tincture  of  ferric  chlorid 3  c.c. 

Absolute  alcohol  sufficient  lo  make 100  cc. 
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(FrictMndcr,  1S83),  to  streptococci,  or  to  other  organisms,  as  the 
inthienia  bucillus  and  BuciUus  typhosus,  akmc  or  in  associution  with 
the  diplocQccus.  Friedl^dcr's  pneumobacillus  is  often  found  in 
normal  sali\'a,  is  ikspurogenous,  farullative  annerobic,  and  grows 
rapidly  at  the  room-temperatttrc.    It  %'aries  greatly  in  vinUencc 

Associated  Factors. — That  pneumonia  nwy  result  from  mid 
or  exposure  without  the  action  of  bacteria  is  not  maintained  at 
the  present  day;  but  exposure  ttnd  chilling  certainly  co-operale  in 
the  result  in  many  instances.  Predisposing  or  deternitninK  factors 
are  to  be  found  in  traumatism,  in  alcoholic  and  other  intoxications, 
in  condiliona  of  gencnti  debility,  and  in  the  existence  of  certain 
chronic  diseases,  as  diabetes,  tuberculosis,  nephritis,  and  in  acute 

infections,  as  measles,  ty- 
phoid fever,  influenza,  per- 
tussis. Both  clinically  and 
pathologically  a  number 
of  difTcrent  classes  arc  thus 
to  be  established  in  ac- 
cordance with  the  var\*- 
ing  combination  of  ctio- 
logic  factors. 

Diffusion. — \  number 
of  the  reports  of  house  en- 
demics of  pneumonia  sug- 
gest the  possibility  of  the 
direct  conve>'ancc  of  the 
disease.  Some  of  the  ear- 
lier writers  made  a  separate 
classification  of  cODta- 
gious  pcetamonta.  Rarely 
pneumonia  has  been  trans 
ferrcd  to  the  fetus  throt 
the  placenta.  As  many  healthy  persons  carry  the  specific  organ> 
ism  in  the  secretions  of  the  upper  Tespinttory  tract,  it  is  only 
necessar>'  for  them  to  become  sufficient!)-  depressed  by  exposure 
to  heal,  cold,  or  other  debilitating  agent  in  order  to  have  these 
bacteria  invade  the  tissues  and  produce  disease.  Old  age,  the 
eonditinns  associated  with  general  anesthetization,  or  exposure,  espe- 
cially when  following  dissipation,  may  sufficiently  reduce  the  im- 
munity to  permit  such  infection. 


Kia.  7j. — DiPtucocci'i  i^auMoNiA  crocposa 
1:4  THK  Blood  or  a  Raukit.  Tint  Dirui- 
cocci  AUR  .Suhkovmliei]  nv  Clrar  Haios 
Oft  Cakvlek. 
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Prcventioo 

Tlte  serretioDS  of  Ibc  upper  respJraton'  tiacl  !»ltould  1*  kept  us 
titx  from  pathogenic  oiganisins  as  possible,  and  the  normal  n-^isl- 
ance  of  Ihc  body  should  be  mBintaim-d  by  mtutis  dL-MTttxil  in  llie 
section  on  Personal  Hygiene.  Especially  should  Uic  habitual  use 
of  stimulants  or  narcotics'  and  thr  ovprproti-ction  of  the  body  by 
excessive  clothing  be  avoided ;  while  the  habituation  of  the  body 
to  cold  water  and  cold  air  is  to  be  encouraged. 

Patients  with  pneumonia  should  be  isolated  from  the  UTak  or 
debilitated  and  nieasnrirs  taken  to  disinfect  their  secretions,  to 
exclude  insects,  and  to  prevent  the  diffiuion  of  bacteria -la  den 
particles  during  violent  expiratory  efforts. 


CATARRHAL  PNEUMONIA 

(Bronchopneumonia,  Lobular  Pneumonia,  Disst-niinstetl  Pneumonia. 
Scrofulous    Pneunionin.    Peribroncliitis  [Bal/cr],   Capillary- 
Bronchitis] 
Causation 

Inflammation  of  the  terminal  bronchi  and  connected  alr-passagcs 
(pulmonary  lobules),  whether  in  di«>eminatc-<l  (distinctly  lobular) 
or  massive  (pscudolobar)  form,  is  usually  the  result  of  secondary 
infection.  At  times  it  seems  t<i  arise  indc|)endcnlly  throujjh  dim- 
inution of  resistance  to  pathogenetic  genus  caused  by  cold,  or, 
especially  in  those  exposed  by  their  nccuptttion,  by  irritation  due 
to  smoke,  dust,  or  noxious  vapors  and  gases — among  the  latter 
irritating  products  formed  when  chloroform  vnpor  comes  in  contact 
with  gas  flame.  It  is  thus  often  associated  with,  or  arises  by 
extension  from,  inflammation  and  infection  in  the  upper  air-pas- 
sages. The  disease  occurs  especially  in  childhood  and  old  age, 
iind  at  all  ages  is  most  prevalent  among  the  poor  and  debilitated. 
Local  infection  is  frequently  acquired  by  the  aspiration  of  food 
orotber  infected  solid  particles  (deglutition  pneiunonia;  inspiration 
pneumonia).  Tliis  may  occur  during  surgical  nnc-sthcsin,  alcoholic 
intoxication,  or  coma  of  any  origin;  following  hemoptysis:  following 
operations  about  the  mouth  and  up^ier  air-possnges;  in  paralysis  nf 
the  pharynx  or  lani'nx;  in  tuberculous  and  malignant  ulceration 
of  the  pharynx,  lan,'nx,  and  esophagus;  and  in  conditions  of  marked 
asthenia  such  as  an-  nnt  tmaimmon  at  the  extremes  of  lite  or  in  such 
exhausting  dise:ises  as  diphtheria,  typhoid  fever,  tuberculosis,  and 
chronic  nephritis.     Apart  from  this  method  of  infection,  catarrhal 
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pneumonia  is  frequently  associaled  with  or  follows  acute  infectious 
diseases,  as  measles,  scarlet  fever,  whooping-cough,  rachitis,  in- 
(luenza.  smullpox,  tubciculosis,  er>-sipcbs,  dysenter)-.  meningitis, 
typhoid  fever.  In  exceptional  instances  it  follows  a  rupture  into 
the  lung  of  n  purulent  collection  in  the  pleura,  liver,  or  elsewhere. 
Tuberculous  bronchopneumonia,  though  often  unrecognized,  is  the 
most  cumtnon  and  most  fatal  form:  tlie  variety  associated  with 
the  exanthemata  of  children  is  also  common  and  is  rtsponsible  for 
the  greater  portion  of  the  mortality  of  these  diseases. 

Among  the  causal  bacteria  are  the  pathogenic  strcplocficci  and 
staphylococci,  Frankel's  and  Frii-dliiniler's  pneum(»cocci.  the  tubercl 
bacillus,  the  bacillus  of  diphtheria,  FfcilTcr's  influenza  bacillus,  an^ 
others.  It  is  rare  for  purt  ciiltuies  to  be  found  except  in  the  case 
of  the  pneuniococcus.  which  is  most  frequently  associated  with  the 
pseudolobar  type  of  the  disease,  streptococci  being  most  comntoo 
in  the  lobular  type.  Mixed  infection  is  tlie  rule.  Capillary  broa- 
cbttts  is  a  related  condition  occurring  in  children,  and  has  a  similar 
etiology;  in  fact,  many  authors  refuse  to  differentiate  it. 

Prevention 

The  disease  having  no  single  specific  organism,  the  conditions 
favoring  infection,  and  the  low  vital  resistance  which  permits  or 
invites  it,  assume  high  importance.  Prevention  must  depend  u|x>n 
the  prevention  nf  these  predisposing  and  favoring  factors,  and  b 
largely  included  in  that  of  the  primar>-  infections  with  which  catarrlial 
pnciunonia  is  associated. 


PLUURITIS 

(Pletirisy) 
Causation 

Plctnitis,  cither  dry  (fibrinous)  or  with  serous  or  purulent  effttsion, 
may  arise  us  an  apparently  independent  afreclir>n  following  chill  or 
traumatism,  but  is  frequently  secondar)'  to  pulmonarj-  diseases  or 
to  infections  elsewhere  in  the  body,  whether  it  occur  by  direct 
extension,  as  from  the  limgs.  mediastinum,  or  pericardium;  or  by 
indirect  transmission  of  the  infecting  ngent.  It  is  often  assoeiatei) 
with  catarrhal  or  croupous  pneumonia.  The  tubercle  bacillus  is 
most  frequently  the  cause  of  dry  pleurisy,  and  in  the  conme  of  sue 
diverse  processes  as  rheumatism,  gonorrhea,  echinococcus  discase^i 
smallpox,    typhoid    and    other    fevers,    pcriliepalitis,    cirrhosis   or 
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abscess  of  the  liver,  appendicitis,  tuberculous  peritonitis,  septi- 
cemia, sarcomatous  or  carcinomatous  diseases,  chronic  syphilis,  and 
chronic  nephritis,  the  pleura  may  become  involved. 

In  cases  of  empyema  the  micro-organisms  found  in  the  pus  vary 
considerably  with  the  time  of  life  of  the  patient.  Thus,  in  children 
the  pneumococcus  is  most  frequently  met,  while  in  adults  it  is  the 
streptococcus.  In  adults  the  number  of  tuberculous  empyemas  is 
nearly  twice  as  great  as  in  children.  The  following  table  from 
Netter,  who  has  done  the  best  bacteriologic  work  upon  the  subject, 
will  illustrate  the  differences: 

CHtLDKEH  Adults 

Pneumococcu! 53-6  17.3 

Pncumococcua  and  sireptococcus, 3.6  2,5 

SapFophylic  oT^nilins, 10.7 

Slaphylococci, 1.3 

Bacillus  (ubctculosis, 14.3  35.0 

Slreplococci 17.6  J3.0 

At  times  infections  occur  directly  from  without,  as  after  wounds 
or  infections  of  the  thoracic  walls. 

Prevention 

The  prophylaxis  of  this  condition  depends  upon  the  maintenance 
of  the  best  bodily  health,  the  avoidance  of  debilitating  agents  and 
of  chilling  exposure,  and  the  prevention  and  careful  treatment  of 
the  various  diseases  of  which  it  is  a  complication. 


PERICARDITIS  AND  ENDOCARDITIS 
Causation 

Pericarditis  and  endocarditis  may  be  associated  with  pTeuritis  or 
occur  independently.  These  affections  almost  invariably  result  from 
pathogenic  micro-organisms  circulating  within  the  blood ;  those  rec- 
ognized include  the  pyogenic  cocci,  the  bacillus  of  typhoid  fever, 
the  bacillus  of  influenza,  the  colon  bacillus,  the  pneumococcus,  the 
gonococcus,  and  the  tubercle  bacillus.  The  parasite  of  rheumatism 
is  among  the  most  frequent  causative  agents  of  acute  inflammation  of 
the  cardiac  membranes ;  chorea  is  also  among  the  primary  conditions. 
Lead-poisoning  and  gout  are  more  apt  to  cause  chronic  inflammation. 

Prevention 
As  the  cardiac  affection  almost  invariably  occurs  in  connection  with 
V— 18 
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Other  disorders,  the  prophylacUc  mcasun-s  applicable  arc.  lirst,  Uiose 
useful  in  prcvcDitnx  the  causal  conditions;  and,  si.'cond,  »ucb  trval- 
nienl  of  Uic  latter  as  will  avert  complications.  lispcciat  attention 
should  be  given  in  ruses  of  ton^llitis  to  the  detection  of  the  onset 
of  cardiac  im'olvemcnl.  In  acute  articular  iheumatism  pro- 
longed rest  is  iiccessar\'.  Prophylactic  hli^tcrin^  between  the 
clavicle  and  the  nipple,  and  the  use  of  the  icc-bog  or  cold  coil 
over  the  precordtum,  sccin  useful. 


PERTUSSIS  (W'HOOPINO-COUGH) 
Causation 

A  ver)'  short  and  delicate  bacillus  has  been  described  by  Koplile 
and  by  Czaplewski  and  Hensel  as  being  ahncist  cintstantly  present 
in  the  viscid  expectoration  of  tmcomplicated  cases  of  whooping- 
cough.  While  this  orgntiism  has  been  isolated  in  many  cases,  its 
pathogenicity  is  as  yet  unproved. 

Diflusion.— The  infection  in  whooping-cough  taki-s  place  in  all 
probability  directly  through  the  respiratory  tract.  The  repealed 
coughing  and  vomiting  not  only  lead  to  infection  uf  the  air  im- 
mediately adjacent  to  the  child,  but  also  contaminate  clothing, 
handkerchiefs,  furniture,  perchance  even  foods  and  candies  that 
are  being  piiriaken  of  by  other  children.  The  disease  occurs  chiefly 
ill  the  spring  and  autumn,  attacks  children  under  five  years  of  age, 
and,  while  uncommon,  also  occurs  in  adults.  The  new-bom  have 
been  infected  by  their  mothers. 


I 
■ 


Prevention 

The  avoidance  of  the  spread  of  infection  consists  generally  in 
segregating  the  diseased  from  the  well.    Children  shoiihl  not  lie  per- 

tmitted  to  have  the  toys  or  ottier  articles  used  by  the  infected  unless 
the  recognised  measures  of  disinfection  are  taken  to  free  these  from 
all  possible  contamination.     An  attack  usually  but  not  inx'ariably 
affords  future  immunity. 
Can 
the 
Its< 


INFLUENZA  aA  GRIPPE) 
Causation 

Influenza  is  a  highly  contagious,  toxic  infection,  affecting  especially 
the  respirator)'  and  digestive  tracts  and  the  central  nervous  svstem- 
Its  cause  is  Bacillus  inJliienzte  (Pfeiffer.  189}).  an  extremely  small. 


* 


GLANDERS  27S 

non-motile,  asporogenous  rod  occurring  in  pairs,  sometimes  in  threads, 
growing  only  upon  special  media,  at  about  the  temperature  of  the 
body  and  in  the  presence  of  oxygen.  It  is  readily  destroyed  by 
drying.  It  occurs  in  the  secretions  of  the  respiratory  tract  between 
and  in  the  free  cells,  and  may  persist  in  the  secretions  after  the  subsi- 
dence of  the  disease. 

Diffusion. — 'Grip'  spreads  with  great  rapidity,  especially  along 
the  lines  of  travel,  being  conveyed  by  persons  and  goods.  As  the 
organism  is  unusually  susceptible  to  desiccation,  it  does  not  seem 
that  it  could  be  carried  alive  for  any  great  distance  by  dry  air.  The 
disease  occurs  in  pandemics.  Probably  it  is  transmitted  from 
infected  persons  chiefly  by  the  particles  of  secretion  expelled  in 
coughing  and  speaking. 

Prevention 

The  respiratory  passages,  especially  the  nasal  chambers  of  those 
affected,  should  be  treated  antiseptically,  their  secretions  should  be 
disinfected,  and  measures  taken  to  prevent  the  spread  of  the  disease 
by  particles  expelled  in  violent  expiratory  efforts.  It  is  desirable 
to  isolate  the  patient  at  least  until  the  secretions  are  free  from 
bacilli,  or  the  coughing  has  ceased.  Influenza  being  especially 
severe  in  the  very  young,  the  aged,  and  the  debilitated,  those  condi- 
tions that  best  maintain  general  resisting  powers  are  the  chief 
measures  of  defense. 


TUBERCULOSIS 
Invasion  through  the  respiratory  tract  is  discussed  on  page  255. 


GLANDERS 

(Malleus  humidus,  Maliasmus,   Farcy,   Morve,   Farcin  {Fr.], 
Rotz  [Ger.]) 

Causation 

This  is  a  contagious,  degenerative,  inflammatory  disease  of  horses 
and  asses,  characterized  by  suppurating  nodes  on  the  mucous  mem- 
branes, in  the  subcutaneous  tissues  and  internal  organs,  and  caused 
by  Bacillus  mallei  (Loffler,  Schuetz,  1882).  This  bacillus  isanon- 
motile,  asporogenous,  facultative  anaerobic  organism,  a  little,  sfe.art.-ec 
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and  thicker  than  the  tubercle  bacillus,  and  giDwing  best  at  about 
the  liinpcruture  of  the  body.  It  attenttates  rapidly  when  growing 
ui»ii  artiiicia!  media  and  b  killed  by  dicing. 

Diffusion. ^Mcn  usually  coiiinict  the  dtsvasc  thmugli  association 
with  infected  equines.  Tlic  nasal  secretion  of  animals  with  glanders 
isvcp.'  virulent,  and  in  snorting  and  coughing  Ihu  animal  may  throw 
this  into  the  faces  of  adjiicint  persons.  In  the  chronic  fonn  known 
aa  'farcy  buds'  suppurating  subcutaneous  nodes  appear,  the  dis- 
cbargcs  fn)m  which  arc  also  inoculable.  This  disease  is  one  of  the 
most  dangerous  with  which  Uie  bacteriologist  works.  The  greatest 
care  sboidd  be  taken  in  hiindling  cultures  of  the  bacillus,  in  the 
use  of  experimental  animab,  and  in  the  pcrfonnance  of  necropsies. 

Prevention 

A  diagnosis  of  glanders  in  one  of  the  lower  animals  sliouM  imme- 
diately he  folldwrd  by  di->lniction  of  the  animul.  with  tbonnigb 
disinfection  of  its  quarters,  and,  us  far  as  possible,  of  all  things 
with  which  it  may  haxt  come  in  contact.  The  disease  Ijcing  so 
virulent  in  man,  there  is  no  justification  for  any  attempt  to  treat 
a  glandered  lower  aninml.  I'he  bixly  should  be  burned  or  buried 
deeply.  SteriliJMition  may  be  effected  by  formaldehyde  or  by  other 
strong  chemical  antbeptics.  or  by  heat. 

In  the  early  stages  a  diagnosis  may  be  made  by  injecting  mallein, 
a  Klyccrin  extract  of  Bacillus  mallei.  Thb  produces  in  a  diseased 
animal  a  marked  febrile  reaction.  The  presence  of  the  bacillus  also 
nuy  be  determined,  as  suggested  by  Strauss,  by  injecting  some  of 
the  suspected  discharge  into  the  abdominal  cavity  nf  male  guinea- 
pigs.  If  the  specific  bacilli  are  present,  suppuration  of  the  testicles 
occurs  within  three  or  four  days,  followed  by  the  animal's  death  in 
niKtut  two  weeks.  Persons  afllicled  shotdd  be  isolated  and  their  dis- 
charges and  secretions  promptly  disinfected. 


CERKimOSPINAL  MENINGITIS 
(Cerebrospinal  Fever.  Spotted  Fever) 
Causation 

Diplococcus  intracellularis  meningitidis  (W'eichM-Ibnnm,  1887) 
and  Diplococcus  pneumoniae  are  believed  to  be  the  exciting  agents. 
The  former  closely  resembles  the  gonococcus,  grows  only  at  the  tern- 
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perature  of  the  body,  attenuates  rapidly  in  artificial  culture,  and  ap- 
parently is  easily  destroyed  by  antiseptics  in  the  usual  strengths. 

Diffusion. — Spotted  fever  occurs  in  subtropic  and  temperate 
climates,  most  frequently  in  the  spring  or  late  winter.  It  may 
spread  simultaneously  over  vast  areas,  taking  a  victim  here  and 
there.  At  times  houses  seem  to  harbor  the  virus.  It  varies  greatly 
in  virulence.  Fulminating  or  rapidly  fatal  cases  not  rarely  occur; 
sometimes  in  apparent  sequence  to  traumatism. 

The  mode  of  diffusion  is  obscure,  but  the  secretions  from  the 
respiratory  passages  and  from  the  ears  may  contain  the  micro- 
organism. 

Prevention 

As  the  precise  method  of  diffusion  is  obscure,  measures  of  p^e^'e^- 
tion  must  be  more  or  less  empirical.  The  best  hygienic  environ- 
ment, including  food,  clothing,  and  the  like,  should  be  supplied 
to  all  persons  in  an  infected  community.  Although  direct  trans- 
ference from  person  to  person  seems  unusual,  the  sick  should  be 
isolated  and  their  discharges  disinfected;  while  measures  should  be 
taken  to  prevent  the  possible  diffusion  of  the  bacteria  by  insects. 


THE  ACUTE  EXANTHEMATA 

Certain  measures  of  general  prophylaxis  common  to  the  man- 
agement of  this  group  of  infections  may  be  discussed  before  taking 
up  the  various  specific  diseases  : 

The  Room. — The  patient  should  be  placed  in  a  well -ventilated 
and  well-lighted,*  plainly  furnished  room,  and  isolated  from  com- 
munication with  all  except  those  persons  necessary  for  his  care. 

When  possible  a  suite,  including  attendants'  room  and  bath- 
room, should  be  appropriated  for  hospital  purposes.  Only  the  phy- 
sician, nurses,  and  attendants  should  be  permitted  in  the  isolation 
quarter,  and,  if  possible,  these  should  be  immune  through  a  pre- 
vious attack  or  through  a  previous  prophylactic  inoculation. 

The  Attendants. — Attendants  should  avoid  close  proximity  to 
the  patient,  especially  hanging  over  the  bed.  They  should  not  eat 
in  the  sick-room,  and  should  observe  great  care  as  to  their  general 


•If  recesMiy  lo  encludc  actinic  niys  from  the  potient,  this  is  beit  done  by  appropriale 
■creens  about  (he  bed  ot  by  a  face  tniuk.  Al  all  evenls,  there  should  be  facMilies  for 
flooding  ihe  room  with  light  occasionally. 
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personal  cleaiilineiis,  including  the  loilet  of  the  mouth.  Tbc  hair 
of  the  head  should  be  thoroughly  covered.  The)-  should  niiii};le 
wilh  jierwins  nutskle  as  little  as.  ]M>s^it)1e,  itnd  thi-n  <inly  after  bath- 
ing, changing  their  clothes,  and  disinfecting  their  hands.  Physicinns 
must  also  obscr^'e  due  care  in  pn)ti-eling  their  persons  and  elotii- 
iiig  during  professional  visits,  and  in  disinfection  before  leaving 
the  isolated  portion  of  the  housi.-. 

The  Patient. — Tlie  greatest  care  as  to  the  genenl  cleanliness  of 
the  patient  slinuld  be  taken,  'llie  skin  should  frequently  be  bathed 
with  a  weak  alcoholic-  or  other  mild  disinfectant  solution.     If  there 

^ts  scaling,  the  particles  may  be  prevented  from  entering  the  air  by 
greasing  the  skin  with  olive  oil,  cocoanut  oil,  cocoa-butler,  pctro- 
latum,  benzoatcd  or  carbolated  lard,  etc.  Sputum  and  all  excreta 
of  the  patient  sliould  promptly  be  disinfected  by  chlorinated  lime, 
carbolic  acid,  or  other  efficient  agoni.  Sheets,  pillow-slips,  clothing, 
and  other  material  that  may  be  contaminated  should  not  leave  the 
room  until  thi-y  have  been  boiled,  or  immersed  for  at  least  two 
hours  in  some  reliable  disinfectant  solution,  such  as  carliolic  acid  j  per 
cent.,  or  fomialdcliyde,  5  per  cent.  Great  care  .ihould  be  taken  to 
keep  the  rixpm  free  from  llics  nnd  vcnnin  by  the  use  of  screens  and 
other  measures,  as  elsewhere  set  forth.  After  convalescence  the 
room  should  be  thoroughly  cleansed  and  fumigated,  preferably 
with  forma l(leh)'<Ie  gas,  or,  in  ciisc  insects  or  vermin  arc  present, 
with  sulphur  dioxid.  If  a  number  of  eases  of  the  disease  occur, 
the  ei>mplicated  should  be  isolated  from  the  uncomplicated  cases. 

Tlic  obscri-ations  of  M.  Gnmcher  show  that  attendants  often 
transmit  measles,  scarlet  fever,  and  other  infectious  diseases  in 
general  hospitals,  and  that  if  Ihey  observe  proper  care,  the  per- 
centage of  cases  of  supposed  aerial  convection  is  much  reduced. 
It  is  said  that  aeriiil  infection  docs  not  exist  when  there  is  no  ex- 
pectoration and  where  the  dust  is  suppressed.     By  surrounding  the 

'  bed  of  the  exixised  or  infected  with  wire  screens,  by  having  the 
attendant  put  on  special  garments  on  entering  within  the  screen, 
and  washing  and  disinfecting  her  hands  on  leaving  it,  by  serving 
food  to  the  patients  in  metal  trays  that  were  plunged  into  boiling 
water  after  use,  the  number  of  cases  infected  within  the  hospital 
by  measles  was  reduced  one-third,  and  the  number  infected  by 
diphtheria  one-half.  To  suppress  the  <l)seasc  in  wardjt.  Granchcr 
tiso  advises  pniperly  laid  parquet  floors,  well  paraflined,  which  are 
washed  twice  daily  witli  sublimate  solution. 
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Variola 
(Smallpox) 
Causation 

The  etiologic  agent  of  smallpox  is  undetermined.  Inoculations 
with  crusts  or  matter  obtained  from  the  pustules  convey  the  disease, 
and  it  is  probable  that  the  secretions  from  mucous  membranes  are 
also  infectious.  As  the  virus  of  vaccinia  is  killed  by  a  temperature 
of  54°  C.  (129°  F.)  in  ten  minutes,  it  is  probable  that  that  of  variola 
is  not  very  resistant  to  heat.  Crusts  and  dry  purulent  matter 
may  retain  their  virulence  for  many  months,  but  there  is  no  reason 
to  believe  that  the  causal  agent  is  especially  resistant  to  chemical 
disinfectants. 

Diffusion. — The  virus  may  be  transmitted  directly  from  the 
sick  to  the  well;  be  carried  by  a  third  person  or  upon  fomites,  such  as 
clothing,  rags,  bedding  and  the  like.  It  would  seem  that  the  virus  may 
be  diffused  through  the  air  over  greater  distances  than  that  of  scarlet 
fever  or  measles.  How  far  it  may  be  carried  is  uncertain.  Certain 
observations  indicate  that  the  disease  may  be  carried  by  the  air 
from  the  smallpox  hospitals  to  the  immediate  neighborhood,  yet 
this  is  not  positively  proved,  and  there  are  usually  other  possible 
and  more  probable  avenues  of  such  diffusion.  It  is  believed  that 
the  epidermic  scales  thrown  into  the  air  by  the  making  of  beds, 
by  the  movements  of  the  patient,  and  diffused  by  winds  or  by  other 
means,  render  the  period  of  desquamation  dangerous. 

Prevention 

Inoculation,  which,  in  the  modified  form  of  vaccination,  is  the 
chief  measure  of  prevention  against  smallpox,  has  been  practised 
for  centuries.  The  Chinese  are  said  to  have  long  had  the  custom 
of  inserting  crusts  from  variolous  sores  into  the  nasal  passages  of 
the  well  to  produce  a  milder  and  protecting  form  of  the  disease. 
Methods  of  inoculation  seem  gradually  to  have  spread  to  the  west, 
and  early  in  the  eighteenth  century  Lady  Mary  Wortley  Montagu, 
wife  of  the  British  Ambassador  at  Constantinople,  wrote  from  Adri- 
anople  a  letter  containing  this  celebrated  paragraph:  "Every  year 
thousands  undergo  this  operation  [inoculation  with  variolous  mat- 
ter], and  the  British  Ambassador  says  pleasantly  that  they  take 
the  smallpox  here  by  way  of  diversion,  as  they  take  the  waters 
in  other  countries.     There  is  no  example  of  any  having  died  ol  SX, 
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and  you  may  believe  I  am  satisfied  of  the  safety  of  tbcir  cxpcri- 
tnrat.  since  I  intend  to  try  it  on  my  dear  little  son." 

This  led  in  1711  to  tfac  intn>ductiun  in  Hngland.  and  also  in 
Amvrica,  of  the  practice  of  direct  inoculation  of  variolous  material 
into  tlie  well.  Objections  to  the  metliud  were  that  it  produced  a 
disease  from  which  one  niij^ht  contract  virulent  smallpox,  while 
in  a  small  proportion  (about  0.3  per  cent.)  of  cases  a  fatal  result 
followed.     In  1840  it  was  abolished  by  law  in  England. 

Meanwhile  vaccination  had  been  brought  into  prominence.  Its 
adoption  resulted  from  the  effect  upon  Edward  Jcnncr's  rcccplit-e 
and  reflective  mind  of  the  ofaser\-ati(>n  that  milkers  who  had  been 
accidentally  inoculated  on  their  hands  with  cow-pox  remained  well 
dining  an  epidemic  of  smsll]Kix.  In  1796  Jenncr  fur  the  first  lime 
deliberately  infected  a  human  bcinf;  with  the  virus  of  cow-pox 
as  a  preventive  measure  against  variola.  The  efljcacj*  of  thb  pro- 
cedure was  proved  by  repeatedly  inoculating  the  vaccinated  bd 
with  matter  from  smallpox  pustules.  In  all.  twenty  inoculations 
with  variolous  matter  were  tried,  and  all  failed.  Vaccination  with 
covfpox  was  introduced  into  the  United  States  in  iSoo  liy  Water- 
house  {'the  American  Jenncr'),  who  first  vaccinated  his  own  children 
and  then  proved  their  immunity  by  having  theni  exposed  in  a 
pest  hospital  and  inoculated  with  the  virus  of  smallpox.  He  en- 
listed the  active  support  of  President  Jefferson.  The  tilility  of  this 
preventive  measure  has  been  overwhelmingly  demonstrated  by  a 
century's  use. 

Recent  observations  show  that  it  is  possible  at  times  to  inoculate 
smallpox  into  cows,  and  when  this  occurs,  the  animal  sufTcrs  from  a 
transient  and  local  infection.  If  inoculatiom  be  practised  from  this 
cow  to  others,  there  is  finally  produced  a  disease,  apparently  iden- 
tical wilh  cow-pox.  that  will  cause  the  usual  vaccine  sure  when  inocu- 
lated into  human  beings.  For  thcw  reasons,  we  may  assume  that 
cow-pox  is  smallpox  modified  and  attenuated  by  passage  tlinmgh 
the  bovine  species. 

Vaccination  formerly  was  practised  wilh  matter  obtained  from 
the  vesicles  of  vaccinated  children  [humuniail  virus),  but  the 
possibility  of  transmitting  syphilis  and  other  diseases  in  this 
way  has  largely  caused  the  disuse  of  luim;mizi-<l  virus  in  many 
countries;  the  vaccine  being  procured  by  inoculating  the  shaven 
ventral  surfaces  of  calves,  under  aseptic  pr«.-cautions.  About  one 
week  after  the  inoculation,  the  vesicles  are  eitlier  scraped  off  and 
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ground  into  a  liquid  with  glycrrin.  or  bone,  quill,  or  glass  points  are 
dipped  into  the  exuded  serum  and  dried.     Tile  wisdom  of  Jenncr's 
iojunction  thai  lymph,  not  pus,  be  used  and  that  the  vaccine  be 
secured    l)eforf    llur   eUlorescence  oppean,   has    been   abunduntly 
dcmonstrated.   Gly ccrinized  virus  is  usually  marketed  iu  small  jjlass 
lubes,    lis  advantage  is  that  the  glycerin  slowly  destro},-s  most  of  the 
contaminating  organisms,  so  Uiat  at  the  end  of  aliout  thirty  days 
there  is  littk-  left  but  the  pure  vims,  which  may  be  used  with  slight 
danger  of  a  mixed  iiifectinn.     Unfortunately  the  glyceriniECd  viniaJ 
seems  often  attenuated,  and  it  is  a  question  whether  it  affords  as' 
thorough  a  protection  against  smallpox  as  do  the  dry  points.      More- 
over, it  may  fail   to  destroy  certain  contaminating  organi.'<ms,  a$| 
those  of  tetanus.     Scabs,  formerly  much  in  vogue,  have  fallen  into* 
deserved  disuse. 

The  old-fashioned  inoculation  is  perhaps  the  most  potent  pro- 
tective, altlxiugh  too  diinjjerous  and  inconvenient  for  general  use. 
Next  in  efficacy  seems  to  be  the  use  of  humanized  vaccine  virus.  The 
ini<cn Union  of  dr)-  bovine  virus  apparently  pri«hices  less  lasiingj 
efTects.  but  is  safer  and  more  practicable;  while  bovine  virus  altenu' 
aied  by  glycerin  or  other  agents  is  perhaps  least  to  be  depended 
upon,  tinless  vac(.-inHtionsare  performed  si-ven  daysor  more  Ijefore 
Uic  eniplion  of  variola,  little  or  no  protection  b  conferred. 

Tlie  immunity  produced  by  vaccination  with  bovine  virus,  as  a 
rule,  seems  to  last  from  three  to  seven  years.  Second  vaccina- 
tions arc  therefore  ncci-ssary.  and  third  and  even  fourth  vaccina- 
tions, desirable.  If  vaccination  'takes,'  we  may  infer  tliat  there 
has  been  liability  to  smallpox.  By  vaccinating  all  persons,  and 
repeating  the  procedure  at  intervals  not  longer  than  ten  years, 
smallpox  may  practically  be  eradicated  from  a  country.  To  show 
thLi  a  small  jiart  of  the  large  amount  of  statistical  evidence  may 
be  quoted. 

The  German  Liw  commands  vaccination  at  birth  and  at  the  tenth 
year.  This  law  was  introduced  April  i,  1875.  In  Prussia  from  1816 
to  1870  the  annual  morlalily  from  smallpox  varied  from  7.31  to  66.0 
in  100,000  of  population.  In  1871  the  mortality  was  24^,20:  in 
iR73  it  was  362.67;  f"^™  '875  to  1886  the  average  was  1.91,  the 
lowest.  0.36.  The  table  given  on  page  282  shows  the  relative 
prevalence  of  smollpox  during  the  latter  period  in  %'arious  Ruropeao  j 
cities.  In  the  first  fivccities  mentioned compulsor)' vaccination  was] 
enforced,  while  vaccination  was  not  required  in  the  last  four  c^Lve&t, 
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To  make  Ihc  disttnction  cvidoit  a  change  of  t>'pc  has  been  made  in 
printing  the  re3pecti\'e  names. 

DEATH-RATE  FOR  SMALLPOX 
(In  100,000  of  populalioo— l$75-tlUl9) 

SntUK - 1.16 

Hamk-hc, 074 

BKKn.Aii 1,11 

Ml'xioi 1.4  J 

DimiiKN 1.03 

hns IB-M 

St.  Ptrlenbuts, 35-Bi 

VreniM C4.90 

Pmgue, )47'90 

The  following  tnble.  from  Txttz,  shows  the  relative  mortality 
frorn  smallpox,  dysentery,  and  typhoid  fever  in  two  armies  occupy- 
ing udjoinitig  territory : 

DEATHS  IN  1000 

PiiiiBUK  AnHv  Fmnnai  Ciubihin  at  I..AKraia 

Variola g.B  lai.O 

Dywnlvi]' J3.J  19. j 

Tjrpboid 118.8  S6.6 

In  the  Prussian  army  the  prevalence  of  dysentery  and  typhoid 
indicates  that  the  hygienic  surroundings  were  probahly  no  better 
than  those  of  the  French  garrison,  yet  the  dilTertTice  in  the  raor- 
laUly  rate  from  smallpox  is  striking,  Of  1700  patients  with  small- 
pox treated  at  the  Municipal  Hospital  of  Philadelphia  during  the 
epidemic  of  igoi-190*,  not  one  was  received  who  had  successfully 
been  vaccinated,  as  indicated  by  a  characteristic  scar,  within  a 
]H-rio(l  of  four  years.  The  following  data  finra  the  observations  of 
Welch  and  Scharabcrg.  at  this  hospital,  show  the  relation  of  good, 
fair,  nnd  poor  vaccination  scars  with  the  mortality;  the  vaccination 
having  been  done  during  infancy  and  the  poor  condition  of  a  scar  in- 
dicating either  that  the  original  vaccination  was  inefficient  or  that 
the  protection  Iiad  been  exhausted  by  time: 

AoMinan    Dno    Pixciiktacr 
Vaccinated  In  Infancy  [good  maik] a6S  7  3.6i 

(fairnurkt 8j  lo  11.04 

•'  "       ■•       (poor  nark), 9S  14  14.18 

Vacdnaicd  cuei 449         31  6.90 

UdTKciiuiisd 465         rji  aX.17 

Vaccinnied  iltn  infeclion, 63  11  *9><H 

Total, 977        >74  >1>So 
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Method. — For  vaccinatiun.  any  unexposed  portion  of  the  Ixidy, 
not  subject  to  muscular  movement  or  friction,  nia)'  be  select^tl.  As 
a  rule,  the  surface  over  the  insertion  o(  the  deltoid  is  taken.  Tlic 
skin  should  ciirefuUy  he  cleansed  with  soap  and  water  and  then  with 
alcohol  Chemical  dismfectanis  are  not  as  a  rule  advbable,  as  a  suSi- 
cii.-nl  residue  may  be  left  U[>i>n  the  skin  to  destroy  the  vaccine.  Hav- 
ing cleansed  the  skin  the  upper  epidermic  layers  are  removed  ar>d  the 
moist  mucous  tayrr  exposed  over  an  area  about  1  c.c.  (one-half  inch) 
squitre,  by  scnpin^;  with  the  vaccine  point,  or  with  a  scalpel  that 
has  been  sterilized  by  immersion  for  two  minutes  in  boiling  water. 
Tlte  moistened  vims  is  then  rubbed  into  the  lesion.  The  abnisi<in 
sliould  be  ver>-  superficial  and  it  is  not  necessary  or  desirable  that 
bloiid  be  dra^vn. 

Most  of  the  protecting  shields  serve  to  collect  dirt  and  pus  and  keep 
the  skin  macerated.  They  are  best  avoided.  A  non -constricting. 
ventiLiIed  shield  may.  however,  be 
used  for  the  first  few  hours.  After 
the  virus  has  l»een  permitted  to 
dry,  a  simple  dressing  consisting 
of  several  Isiyers  of  aseptic  gauze 
kept  in  place  by  strips  of  adhesive 
plaster  and  replaced  as  often  as 
it  becomes  soiled,  forms  a  suitable 
and  eftici<'nt  protection. 

Typical  Vaccination. — Asvac> 
cine  virus  rapidly  deteriorates  and 
is  often  marketed  when  ineHicieiit, 
it  is  important  to  distinguish  the 
typical  lesion  and  iu  scar  fn>m 
tjie  spurious  forms  resulting  from 
other  local  infections.  Three  or 
four  days  after  inoculation  a  faint 
erythema,  upcm  which  develops  a 
rcfldish  papule,  appears  at  the  site 
of  inoculation.  The  papule  enlarges,  projects,  and  by  the  sixth  day 
is  distinctly  vesicular.  loculated,  and  umbilicated.  Two  days  later  the 
contained  fluid  has  become  cloudy  and  opaque,  giving  it  a  pearly 
appe.nmnce.  The  surrounding  skin  becomes  rerl.  brawny,  painful, 
and  radiating  reddish  streaks  may  indicate  the  course  of  lymph 
vessels.     The  tributary  lymphatic  glands  enlarge  and  arc  painful. 
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three  to  four  weeks.  The  retnaining  scar  b  pitted  (foveoUted) 
and  may  contain  radiating  ridges  of  scar  tissue,  llie  scar  gradu- 
ally jMiles,  fto  that  fiti'.illy  it  h:is  less  color  than  the  Minonndiiig 
skin.  Secondary  vBccioations  arc  often  atypical,  and  frequently 
it  is  difScuU  to  determine  their  true  or  spurious  character. 

Isolation  and  Disinfectioa. — Tlic  smallpox  patient  should  be 
isolated;  preferably  in  a  special  hospital  situated  remotely  from  other 
dwellings.  All  exposed  persons  should  promptly  be  vaccinated  and 
kept  under  sur\eillanc<:  for  fourteen  days.  Their  persons  and 
clothiuj;  should  be  disinfected.  Infected  places  and  their  eontents 
should  be  disinfected  with  formaldehyde.  Care  should  be  taken  to 
secure  &  relative  cleanliness  of  the  mouth  and  nasal  passages  of  the 
sick  and  by  use  of  ointments  or  antiseptic  lotions  to  prevent  the 
diSuskiti  of  tbe  disease  during  the  period  of  destguamattoti. 

RVBRLLA 

(Rolhein,  Roseola,  German  T^leastes) 
Causation 

German  measles  is  doubtless  a  micro-organismal  infection,  but  the 
specific  agent  has  not  as  ycl  been  determined.  It  has  an  incubation 
period  of  from  fourteen  to  twenty-one  days. 

Diffusion. — The  iliseiisc  is  apparently  spread,  as  is  measles, 
chiefly  by  close  personal  contact,  and  possibly  also  through  the  air, 
and  at  times  by  fomilcs. 

PreventioD 

As  the  affection  is  mild,  as  a  rule  free  from  complications  or  un- 
pleasant sequela;,  and  as  an  attack  usually  confers  future  immunity, 
striiiRi'nt  measures  of  prophylaxis  are  generally  con8idere<l  less 
important  than  in  the  case  of  measles  or  other  more  serious  diseases. 
Nevertheleits  there  are  in  a  small  proportion  of  cases  serious  sequelae 
or  complications.  The  infected  should  be  isolated  and  measures 
taken  to  diMuftx't  th<r  st-erelions  of  the  nasopharynx.  Contaminated 
articles  should  be  disinfected  or  burned. 


MkaslRS 

(Morbflli.  Rubeola) 
StasttloD 

The  source  of  this  disease  is  believed  to  be  the  bacillus  discovered 
in    1893    by  Canon  and   I'ielicke   in   the   blood  of   patients.     The 
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nDCTO-orgBiiisais  wrre  also  found  in  the  secretions  from  Ihc  uioulh 
u)d  nose.  Bclila  rc|>orts  the  successful  inoculntion  of  a  sucking 
pig  by  scratching  Ihc  interior  of  its  misc  with  a  wire  contaminated 
will]  (he  nasal  secretion  from  a  case  of  measles. 

Diffusion. — The  disease  is  extremely  infectious,  and  when  it 
gains  eiiiTiuice  to  a  house  or  hospital  it  frequently  niTecls  the  majority 
of  the  non-immune.  The  virus  in  a  dry  state  is  said  to  retain  iu 
tnfcctivity  for  six  weeks.  The  danger  of  infection  begiiu  in  the 
last  days  of  incubation,  and  persists  during  Uic  eruption,  subsiding 
when  the  exanthcm  has  entirely  disappeared.  The  period  of  incu- 
t>ation  is  from  eight  to  ten  days.  Tlie  susceptibility  to  measles  is 
greatest  between  the  second  and  tenth  year,  but  the  comparative 
immunity  of  adults  is  probably  largely  due  to  previous  infection, 
rather  than  to  age.  This  is  borne  out  by  the  cxpcrknct  in  the 
Civil  War;  the  urban  regiments  sufTeriug  ver>-  little  fn)m  the  disease, 
while  a  large  proportion  of  the  men  from  tlic  rural  districts  c«m- 
tracted  it.  Doubtless  this  was  due  to  the  fact  that  most  city  ehildrcn 
have  an  attack  of  measles.  An  attack  most  frequently  protects 
from  fulun.-  inf<.-clion.  Repeated  attacks  are  not  usual,  hut,  on  the 
ollit-r  hand,  arc  not  exceptional. 

Prevention 

The  patient  should  be  isolated  and  his  secretions  and  all  materials 
used  in  the  sick-room  carefully  disinfected.  During  the  period  of 
des<]uaiiuition  the  body  should  be  anointed,  and  special  care  be 
taken  that  the  particles  of  skin  do  not  become  scattered  about. 

I'or  the  early  recognition  of  measles  it  is  important  to  search  for 
the  spots  upon  the  buccal  mucous  membrane,  first  described  by 
Failtow  in  1895.  and  the  following  year  by  Koplik.  'Hiesc  consist 
of  minute  grayisti  or  bluish  papillx,  encircled  by  a  red  areola,  and 
often  appear  in  clusters  opposite  the  bases  of  the  upper  and  lower 
molars  or  nn  the  inner  surface  of  the  uppt-r  lip.  Tliey  appear  from 
one  to  four  da},-s  before  the  cutaneous  eruption,  and  have  been 
found  in  us  high  as  90  per  cent,  of  cases  of  measles,  and  rather  rarely 
in  rubella,  follicular  angina,  and  stridulous  larj-ngitis. 


SCARI.HT  Fever 
(Scarlatina  Scarlet  Rash) 
CtDSfttlOD 
The   spcci6c   micro-organism    causing   scarlet   fever  has  as  yet 
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not  been  demonstrated.  The  organism  that  was  described  by  Cass 
has  not  been  mtisfactorily  cottfirnie<l.  Streptococci  arc  usually 
present,  and  these  seem  to  be  the  cause  of  the  angina.  Persons 
between  the  ages  i>f  three  and  eight  years  are  ni()St  susceptible. 
In  babies  under  one  year  of  age  scarlatina  is  rare,  and  it  is  also 
uncommon  in  persons  over  ten  years  of  age.  ll  is  more  common 
in  winter  than  iu  warm  weather.  An  attack  is  followed  by  dis- 
tinct immunily.  so  that  second  attacks  arc  ver^-  rare.  Tlie  period 
of  >ncul>ation  varies  ftx>m  two  to  twenty-four  tlnys. 

Difiusion. — Tlic  infectious  material  was  shown  to  reside  in  the 
saliva  by  the  ex]>eriments  of  Stickler,*  who  in  an  elTort  to  produce 
an  immunity  against  the  disease,  inoculated  10  children  with  the 
saliva  from  a  patient  with  scarlatina,  to  which  he  had  added  n^ 
part  of  carlmlic  acid.  All  of  the  inoculated  children  promptly 
developed  scarlet  fever.  Although  these  experiments  were  not  per- 
formed with  all  the  desirable  precHutii>tis,  they  yet  seem  quite  con- 
clusive. It  is  commonly  believed  that  the  desquamated  epithelium 
contains  the  virus;  but  Ihis  as  well  as  the  infectivity  of  ihe  blood 
has  not  been  proved.  Clinical  experience  suggests  that  tlie  virus  may 
be  transferred  directly  from  the  patient's  body  or  from  articles  with 
which  the  ])atient  has  been  in  contact,  and  that  fomites  may  remain 
dangerous  for  months.  Aerial  infection  has  also  been  claimed, 
but  there  is  little  evidence  to  support  this.  Chambers,!  >"  '865 
spokcasfollows:"^Vltliough  I  must  allow  that  a  great  many  instances 
have  occurred  of  scarlatina  spreading,  yet  as  a  rule  we  are  able 
to  retain  the  patients  tn  the  general  wards  without  its  doing  so  by 
the  simple  practice  of  allowing  a.  space  of  8  to  10  feet  between  the 
senrUitinouii  bed  and  the  next.  So  that,  without  expressing  an 
opinion  as  to  the  propriety  of  admitting  scarlatina  into  a  general 
hospital,  I  do  nut  think  the  matter  of  sulTicient  imix>rtance  to  exclude 
them  by  law."  Although  it  would  now  justly  be  considered  repre- 
hensible to  place  patients  with  scarlet  fever  in  a  general  hospital  ward, 
the  exteiLsivc  experience  of  this  eminent  clinician  suggests  at  least 
that  the  danger  of  aerial  infection  is  slight.  It  must  be  remembered, 
however,  that  pitrlieles  which  are  expelled  within  a  short  radius  of  the 
patient  in  coughing,  sneezing,  and  speaking  are  decidedly  danger- 
ous.    Until  transmission  by  fomites  has  been  disproved,  these  should 
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be  regarded  as  infectious,  and  all  materials  tliat  come  in  contact  with 
Ihc  psiticnt  should  cart/ully  be  disinfected. 

Prevention 

ls<>latin>ti  of  the  sick,  anointinf;  of  the  patient's  skin,  scrupulous 
disinfection,  care  on  the  pari  of  physician  and  atlendanls.  and  the 
gem-ral  sick-room  precautions  elsewhere  described,  comprise  the 
necessary-  preventive  measures. 


TYPHUS  FEVER 
<Ship  Fever.  Jail  Fc\-er,  Putrid  Fever) 
Causation 

The  micro-organism  responsible  for  this  highly  enntaginus  dis 
is  unknown.  A  number  of  the  great  historic  epidemics  and  pan^ 
demies,  such  as  the  plague  of  Athens,  were  probubly  typhus.  ]l 
attacks  especially  those  living  Jindcr  the  unfavorable  influence  of 
poverty  and  insanilary  surroundings,  and  those  crowded  into  unhy- 
gienic quarters.  Men  are  somewhat  rnorc  seriously  affected  than 
women. 

DiSusioo. — Typhus  fever  is  usually  spread  by  close  personal 
contact.  Doctors  and  nurses,  therefore,  are  especially  liable  to 
infection.  Rarely  are  those  alTeited  who  are  not  in  immediate 
proximity  to  the  sick,  and  even  here  a  prolonged  and  repeated  close 
association  is  often  necessary.  While  it  is  believed  that  infection  may 
occur  through  clothes  worn  by  the  sick  or  other  fomiles,  or  through  a 
third  person,  this  mode  of  conveyance  is  probably  very  rare-  With 
abundant  supply  of  fresh  air  the  danger  of  diffusion  is  much  less. 
Debilitating  conditions  apparently  favor  infection. 

Prevention 

Patients  should  promptly  be  isolated  in  well- ventilated  quarters, 
preferably  in  tents.  It  is  importnnt  that  those  who  wait  on  llic  sick 
be  well  fed  and  kept  from  overfatigue  and  from  prolonged  and  very 
close  attention  to  their  charges.  All  articles  in  contact  with  the  sick 
should  be  sterilised  according  to  the  methods  described,  and  after 
recovery  the  rooms  should  be  thoroughly  disinfected  by  fomialde. 
hyde  or  other  cfBcient  agent. 


CHAPTER  XVIl 

CUTANEOUS    INFECTIONS 

General  Considerations.  Parasitic  Skin  Diseases.  Toxic  Infections — 
Tetanus,  Hydrophobia.  Septicemic  Infections — Anthrax,  Malignant 
Edema.  Purulent  Infections — Erysipelas,  Furuncle,  Carbuncle,  Phleg- 
mon. Gangrenous  Infections — Hospital  Gangrene,  Noma.  Granu- 
lomatous Infections — Tuberculosis,  Leprosy,  Madura  Foot,  Plague, 
Rkinoscleroma,  Oriental  Sore,  Yaws. 

General  Considerations 

Infections  of  the  deima  may  or  may  not  depend  upon  a  previous 
lesion.  Some  of  the  animal  parasites  and  the  molds  are  able  to 
penetrate  the  unbroken  skin  through  the  hair  follicles  or  the  glan- 
dular ducts,  or  directly  through  the  epithelial  layers.  Bacterial 
infection  occurs  chiefly  through  wounds  or  abrasions,  but  in  certain 
instances  may  also  take  place  through  the  glandular  ducts  or  hair  fol- 
licles. Infection  usually  results  from  direct  perKinal  contact,  but 
may  be  brought  about  also  by  contact  with  infected  utensils  or 
through  conveyance  by  insects,  especially  lice,  fleas,  or  flies.  Pets 
and  domestic  animals  may  acquire  the  diseases  and  become  foci  of 
infection. 

Many  of  these  infections  are  favored  by  a  lack  of  personal  clean- 
liness and  by  overcrowding  in  ships,  factories,  tenements,  lodging- 
houses,  prisons,  camps,  and  the  like.  The  use  by  many  persons  of 
the  same  garments,  towels,  bedding,  or  lavatory  utensils  may  result 
in  epidemics  of  these  diseases.  They  are  thus  often  spread  in 
schools,  barracks,  camps,  bath-houses,  barber  shops,  and  similar 
places,  not  only  from  common  use,  but  sometimes  from  contact  of 
person  or  garments  with  contaminated  articles.  For  these  reasons 
they  are  apt  to  be  more  prevalent  in  the  lower  walks  of  life.  All  are 
preventable  by  the  isolation  and  prompt  treatment  of  the  sick,  the 
exclusion  and  destruction  of  insects,  and  by  attention  to  domestic 
and  personal  hygiene. 
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MYCOTIC  INriiCriONS  OI-  THli  SKIN 

llicsc  conditions  have  so  much  in  common  ;ls  rrgunls  diiTiision 
and  pre\'cnlion  tbat  Uicy  umy  be  considered  together. 

Causation 

The  cliicf  mycotic  infections  of  the  skin  arc  favuB,  caused  by 
Acborion  schoolcinii  (Schonkin.  1839);  herpes  tonsurans,  pro- 
duced by  Trichophyton  tonsurans  (Gruby,  Malinstcn,  1845) ;  pityri- 
asis versicolor,  caused  by  Microsporon  furfur  (Eichstcdt.  1S4O); 
erythrasma,  Dhobie  Itch,  and  other  trnpienl  rin^omis  appart-nlly 
due  to  Microsporon  minutissinmm.  Other  forms  of  molds,  espe- 
cially varieties  of  a&pergillus  and  mucor,  less  frequently  invade  the 
skin.  lu  the  United  States  :i  number  of  serious  skin  lesions  (blas- 
tomycetic  dermatitis)  produced  by  a  yeast,  as  5rst  described  by 
Gik-hrist,  have  been  repdrted  within  recent  years. 

DiSusion. — Many  of  the  molds  affect  also  dogs,  cats,  cattle, 
horses,  rats,  and  mice,  and  from  these  and  from  persons  the  disease 
may  be  conveyed  by  direct  contact,  by  jpirments,  towels,  huiulker- 
chicfs  and  the  like,  and  by  vermin,  especially  lice,  fleas,  and  bed- 
bugs. 


Prevention 

Mycotic  skin  diseases  arc  usually  associated  with  uncleanlincss 
and  ntav  be  prevented  by  attention  to  the  rules  of  personal  hygiene, 
by  the  avoidance  of  association  with  animals  and  persons  that  are 
diseased,  and  by  the  destruction  of  vermin.  Infected  articles  sliotUd 
be  boiled,  treated  with  formaldehyde,  or  destroyed  by  fire. 


DHOBIE  ITCH 
Causation 

The  ringworms  of  the  tropics  are  apparently  due  to  a  \'ariety  of 
micro-organisms.  Manson  is  convinced  Ihitl  in  many  cases  of 
I^obie  itch  Microsporon  mtnutissimum  and  not  Triehoph)-ton  is 
the  cnusal  agent. 

Diffusion. — Tlie  disease  may  be  contracted  from  llie  lower 
animals  or  from  human  beings. 
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Prevention 

Ttic  avoidance  of  contact  with  Ihc  diseased,  the  wearing  of  clean 
linen  or  ct>ttoti  underK»niicnt5,  which  ure  changed  dai]y,  frequent 
bathing,  and  the  use  of  borated  dusting-powders  upon  moist  surfaces, 
the  uxilla  and  crotch,  are  advised. 


TETANUS 
(Lockjaw,  Wundstairkrampr  [G.].  Tctanos  (Fr.]) 

Causation 

Bacillus  tetani  (Nicolaier.  1884)  is  a  laigC  motUe  organism  that 
Icuds  to  form  Ti-sist:itit  terniirial  spores  givinff  tlie  bacillus  the  shape 
of  a  dium-major's  baton.  'ITjc  organism  grows  slowly,  best  at  about 
the  temiicrature  of  the  body,  and  only  under  strictly  anaerobic 
conditions.  TIjc  virulence  varies  in  different  cultures  and  tends 
to  become  reduced  upon  prolonged  cult  ivnt  ion. 

The  bacillus  is  found  in  garden  and  other  eartlis,  in  dust  anil 
animal  excrement,  and  also  in  the  pus  from  infected  woimds.  In 
certain  |>arts  of  the  Ncvr  Hebrides  tlic  soil  contains  these  OTganisins 
in  such  large  numbers  that  the  natives  poison  their  arrows  with  the 
earth.  Tlie  spores  ore  killed  by  a  temperature  of  100''  C.  for  ten  min- 
utes, although  prolonged  heating  at  80°  faite  to  destroy  them.  They 
withstand  drying  fur  miiny  mouths  nnd  are  resistant  to  the  usual 
antiseptics.  They  are  not  destroyed  by  the  glycerin  used  to  steril- 
ize vaccine  lymph.  I'he  most  marked  characteristic  of  the  organism 
b  the  production  of  «  toxin  of  tremendous  power. 

Diffusion. — The  bacilli  are  found  in  the  intestinal  canal  of  horses, 
cattle,  and  even  milk-fed  calves,  and  are  therefore  common  a1x>ut 
.stables.  Although  in  Uie  intestinal  canal  Ihey  seem  to  do  no  harm. 
1  the  fre<|uenl  octurreme  <)f  tetanus  in  horsi-s  shows  that  their  presence 
there  docs  not  lead  to  immunity.  The  soil  is  contanjinatcd  through 
the  use  of  manure,  ami  nnimsih  may  ingest  the  bacilli  in  gnuing. 
Wounds  made  by  nails,  splinters  of  wood,  or  otJier  substances  about 
stiil>les  are  especially  dangerous.  Animal  products  taken  from  db- 
cased  animals  and  used  therapeutically  may  cause  infection,  Thus 
the  use  of  antitoxin  obtained  from  n  horse  with  tetanus  recently 
caused  a  serious  epidemic  in  St.  Ixmis.  The  studies  of  McFarland 
and  others  suggest  that  tetanus  bacilli  occasionally  gain  access  to 
vaccine,  and  tliat  at  times  the  use  of  coDtaminated  v«£cuut  yoa^aa 
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in  tct&nus.  Huddk-stmi  found  the-  tetanus  bociUi  In  the  faxs  of 
eight  per  c«it.  of  tlie  cnlvcs  used  for  the  production  of  \-acciRc. 
Catgut,  thi"  sn-calk'd  kanganio-u-iiilon  (which  is  in  K-iility  taken 
from  horses),  and  solutions  of  gelatin,  have  all  conveyed  the  disease. 
Imperfect  stcnJizalion  of  such  materials  is  therefore  a  source  of 
daugk'r.  The  in<icitlali(in  of  material  containing  the  baetUi  does 
not  invariably  cause  tetanus,  because  the  organisms  cannot  vegetate 
when  too  few  in  number,  or  wlien  the  associated  conditions  arc 
unfavorable.  Experimentally  it  is  found  that  only  whvn  a  siillicicnt 
numl>cri)f  letamis  b.-icilli  are  inserted  with  vaccine  into  an  animal 
does  the  disease  follow. 

For  infection  to  occur  it  is  necessary  that  the  bacillus  gain  enlr\- 
Ihroui^h  a  lesion  of  continuity  of  the  skin  or  mucous  membrane. 
Experimentally  il  has  not  been  possible  la  infect  animals  by  feeding 
them  with  eiillurc.t  of  tetanus  bacilli.  Inlrav-enous  injection,  how- 
ever, produces  the  disease.  As  the  bacillus  does  not  grow  in  con- 
tact with  oxygen,  opt-n  and  superficial  wotmds  may  contain  it  with- 
out any  untoward  cRect,  while  penetrating  and  punctured  wounds 
are  especially  dangerous.  Inhere  is  much  reason  tu  believe  that  the 
injection  into  wounds  of  cultures  free  from  contaminating  organ- 
isms will  not  invariably  produce  tetanus,  as  the  tissues  may  contain 
sullkiv-nl  oxygen  to  prevent  the  growth  of  the  bueillu.s.  .As  ordi- 
narily mtroduced,  however,  there  is  a  mixed  infection,  and  tlie  con- 
taminating organisms  may  utilize  the  oxygen  and  thus  favor  the 
anaerobic  development  of  the  tetanus  bacillus.  Tlic  bacillus  of 
tetanus  remains  at  the  seat  of  inoculation.  The  toxins  pntduced 
are  diffused  by  the  circulation  and  have  an  especially  injurious  action 
upon  the  central  nervous  system. 


Preventioo 

The  disease  may  be  prevented:  (i)  By  a  careful  sterilization  of  all 
artiL-les  that  come  in  contact  wilh  wounds,  (i)  By  freely  opening 
punctures  or  penetrating  wounds,  thoroughly  cleansing  them  with 
solutions  of  potassium  permanganate  and  hydrogen  dinxid  or 
other  effective  antiseptic,  and  keeping  them  loosely  packed  with 
gauze  until  healing  occurs.  In  this  way  the  wound  surfaces  are 
constantly  exposed  to  oxygen  and  the  developuient  nf  the  tetanus 
bacillus  prevented.  (3)  By  an  artificial  immunity  produced  by  inject- 
ing certain  substances  antagonistic  to  the  toxin,  such  as  iodin  tri- 
cblorid,  or  the  blood-scrums  of  certain  artificially  immune  animals 
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(tetanus  anti(oxia).  The  nuclco-histnn  from  tbc  tfiymus  gland  also 
destroys  tcUnu»  toxin.  I'mally  subcutaneous  injections  of  a  2  per 
cent,  solution  of  carbolic  acid,  about  the  wound  or  elsewhere,  may 
also  have  some  inhibitory  actiim.  The  direct  injectitin  of  antitoxin 
into  the  cerebral  substiiiice  is  advocated,  but  the  results  obtained 
arc  not  convincing.  All  of  these  measures  have  comparatively  little 
erTiciency  after  the  development  of  trismus.  The  longer  the  incu- 
bation period,  the  greater  the  chance  of  r«covcr>',  irrespective  of 
Irt-.itment,  A*  to  the  theraix'Utic  use  of  antitoxin,  the  reader 
should  consult  the  section  on  the  antitoxic  scrums  in  volume  XI. 


RABIES 
(Hydrophobia.  Lyssa,  Hundswuth  [G.J,  Rage  [F-D 

Causation 

Rubies  is  an  inoculable  disease  aftecting  man.  flogs,  cats,  wolves. 
foxes,  skunks,  horses,  bogs,  cattle,  and  other  animals.  The  precise 
causal  agent  is  unknown,  but  is  found  especially  in  ihc  saliva  and 
spinal  cord  of  aniinuls  affected.  The  virus  becomes  attenuated 
and  linully  is  destroyed  by  drying.  By  dr\ing  the  medulla  of 
rabbits  (the  most  virulent  part  of  the  body)  it  ts  rendered  innocuous 
after  fourteen  days.  With  larger  cords  a  proportionately  longer 
time  is  required.  The  virus  is  also  destroyed  by  a  temperature  of 
50'*  C.  (1 31"  F.)  for  one  hour,  and  by  mercuric  chlorid,  phenol,  acetic 
acid  and  potassium  permanganate  in  the  usual  disinfectant  strengths. 
Tlie  saliva  of  dogs  m:iy  contain  the  virus  two  days  before  the  onset 
of  the  s>'mptoms.  The  parotids  seem  chiefly  responsible  for  the  virus 
in  the  salivary  secretion.  It  has  also  been  found  in  the  lacrimal 
and  mammary  glands,  hut  not  in  the  blood. 

DiflufiOD. — Practically  the  disease  is  transferred  only  by  the 
saliva  which  is  inoculated  by  rahid  animals  in  biting.  Bites  made 
Ihrotigh  the  clothing,  in  which  case  the  saliva  may  be  wiped  from  the 
teeth,  are  lets  frefiueittly  acc<'mpiiiiied  by  infection  than  tliosc  upon 
exposed  surfaces.  The  incubation  period  in  dogs,  the  animals 
usuiillv  Inirwrnittiiig  the  vinix,  is  variable;  the  average  being  about 
eight  weeks.  There  is  first  a  stage  of  depression  with  los,s  or  per- 
version of  ap|)etite',  folIowe<l  by  a  stage  of  excitation  or  madness, 
in  which  the  animal  utters  hoarse  howls  and  shows  a  desire  to  nm 
hitlicr  and  thither  biting  ul  ever)-  uniuuil  that  may  come  vtv  \\& 
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way.  After  tliree  or  four  da\'S,  exhaustion  and  parslj-sis  occur, 
the  mouth  drips  with  bloody,  foamy  utliva,  and  death  follows.  In 
about  one-fifth  of  the  cases  there  is  no  excitation,  but,  instead,  a^^ 
condition  of  weakness  followed  by  piaralysis  and  death.  The  b<«t ' 
method  of  quickly  determining  rabies  in  the  lower  animals  is  by 
micTosi'ripic  exam  i  tint  inn  of  tlie  pncuniogasliic  ganglia.  Tlie  dis- 
tinctive changes  found  in  the  peripheia!  ganglia  of  the  cerebrospinal 
and  8>'mpathetic  system  were  first  described  by  Von  GehiKhten  and 
N^lis.  Tlie  virus  causes  the  proliferation  of  the  layer  of  endulhelial 
cells  lining  the  capsules,  and  riimlly  thictr  di-»tnict)on  and  substitu- 
tion by  round  celts.    Tliis  examination  may  be  completed  within 
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six  hours  after  the  death  of  the  animal.  To  insure  distinctive  lesions, 
it  is  best  that  the  nninial  be  peniiillecl  lo  die  from  the  disease.  The 
ganglia  of  the  pncuinogastric  nerve,  which  is  preferred,  is  hardened 
in  alcohol  or  in  ro  per  cent,  formalin,  embedded  in  paraf&n  or  cel- 
loidin.  sectioned,  iind  stained  by  hematoxylin  and  eosin.  Ravenel 
and  McCarthy  report  over  50  examinations  without  a  failure.  The 
slower  and  mure  i)nsitivp  method  of  diagnosis  is  to  inoculate  a  por- 
tion  of  tJic  medulla  of  the  suspected  animal  under  the  dura  of  a  rabbit 
Rabies  will  develop  in  the  test  animnl  in  from  twelve  to  fifteen  days, 
provided  the  first  animal  had  the  disease.  In  man  the  ineubatioa 
period  varies  from  two  weeks  to  nearly  two  years,  being  apparently 
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slower  in  depressed  conditions  of  tlic  system.  Changes  in  tlic 
wound  do  not  occur  until  the  initini  stajce,  when  it  becomes  red,  and 
buming  or  painTul  sensations  develop.  The  diffusion  of  the  virus  in 
the  uninial  body  M-ems  to  tukr  pluce  through  thv  nerves  and  spina) 
cord,  as  experimentally  it  may  be  arrested  by  dividing  the.se 
structures.  I-'or  this  reason  wounds  of  the  tmnk  and  of  partai 
freely  innervated  are  more  dangerous  than  wounds  of  other  parti' 
of  the  body.  Kspccial  danger  attaches  to  bites  about  the  face  and 
head,  owing  to  the  pmximily  to  the  medullii. 

Prevention.— Although  only  about  one-fifth  of  the  bites  of  rabid 
animals  are  followed  by  hydn>phobia,  it  is  advisable  that  dogs  be 
controlled  by  registration,  be  prevented  from  running  at  large  during 
the  wann  months,  or  be  compelled  to  wear  mur^les.  Should  a  pcjson 
be  bitten,  it  ia  first  imjxirtant  to  determine  whether  the  disease  was 
present  in  the  animal  inflicting  the  bite.  The  spinal  ganglia  should 
thereffire  lie  studied  at  once  and  subdural  inocultitions  of  ihe  medulla 
made  in  rabbits.  For  these  examinations  the  animal's  head  and 
ntx'k  may  be  removed,  packed  in  ire,  and  shipped  to  a  convenient 
laboratory.  Should  evidence  of  rabies  be  found,  the  person  bitten 
may  be  given  the  prophylactic  inji-dlons  suggested  by  Pasteur, 
These  injectinns  depend  upon  the  fact  that  the  spituil  cords  of 
rabbits  dead  from  rabies  progressively  attenuate  when  suspended 
in  a  dr)'  atmosphere.  About  j  c.c.  (■•1.4S)  of  an  emulsion  made  fnim 
a  cord  that  has  been  diving  fourteen  days  are  first  given,  and  each 
day  the  injection  is  repeated,  using  the  same  amount  of  emulsion 
from  a  m<>re  recent  cord,  until  upm  the  fifteenth  day  the  patient 
receives  that  from  a  cord  that  has  been  drying  only  three  days, 
after  which  he  is  considered  immune.  Sliould  the  wound  have  been 
inflicted  about  the  head,  treatment  is  pushed  by  increasing  the 
strength  of  the  vims  more  rapidly  and  repealing  the  pnicess.  In 
dogs  the  immunity  produced  by  Pasteur's  method  has  been  found 
1o  last  two  years  or  more.  The  death-rate  after  this  form  of  inocu- 
lationr  is  about  0.77  per  cent. 

It  is  ahvays  wise  promptly  to  cleanse  and  disinfect  wounds  in- 
flicted by  the  teclh  of  animals  even  thotigh  there  be  no  suspicion 
of  rabies.  Thorough  cautcritalion  with  heat  or  stick  silver  nitrate 
is  advocated. 
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ANTHRAX 

(Wool-sorter's  Disease,  AliUbrand  [Ger-l  Charbon  (Pt.],  Malignaet 

I*ustule) 
Causation 

This  acute  contagious  disvose  is  caused  by  Bacillus  anthracis 
(Pollandcr  and  Davaiiic,  i847]r,  an  orgaiibtu  producing  highly  rt- 
sbtant  spore$  that  survive  dn-ing  for  montlis,  exposure  to  boiling 
water  for  several  minutes,  and  llic  destructive  action  of  muny  disin- 
fectants. In  the  Iiiwcr  aniniats  the  disease  is  usually  characterized ' 
by  a  general  scpticcinin,  Ihe  biicillus  Iieitig  founil  throughout  the 
body,  in  the  blood  and  organs.  Tlie  cxvre- 
j^  A  ment    frum    those   affected    often   contains 

C"^^^     "^  I        blood   and  the  specific  bacilli. 
|PO  X^CV  Diffusion. — In    man   anthrax    is    rarely 

TS  ■  5?^ /T^  I        ac(iiiirL'd    except     by    inoculation     through 
T  f-^^f^h-^ f~>      scratches    or    larger    wounds.     This   txxurs 
Xi^r^Xp"^'^  chiefly  in  the  handling  of  bodies  of  diseased 

•^   ^  animals  and  their  ])roducts,  such  as  hides, 

wool,  and  hair.  More  rarely  an  intestinal 
infection  uccurs  from  the  ingestion  of  in- 
fected meat  or  milk,  and,  while  uncertain, 
there  is  thought  to  be  a  pulmonary  form  of  anthrax,  appaietitly 
due  to  the  inhalation  of  conlHminate<l  dust.  Insects,  including 
flics,  fleas,  and  licks,  may  carry  the  bacillus.  At  the  point  of  inocu- 
lation a  pu.itulc  usually  develops,  characterized  by  a  central  dark 
spot  of  necrosb.  surnnnided  by  an  area  of  influnimatory  edema 
and  an  eruption  nf  vesicles.  If  not  arrested,  the  organism  may 
enter  the  blood  and  produce  dealli.  An  associated  infection  with 
the  pyogenic  cocci  seems  to  hinder  the  process. 


Fio.  ;5-— ASTirRAx    Ba 
ciLLi  tit  Tiie  Uloud. 


Prevention 

Animals  may  be  prevented  from  contracting  the  disease  by  the 
prophylactic  inoculation  of  cultures  attenuated  by  heat  as  devised 
by  Pasteur.  Tlic  treatment  occasionally  proves  fatal,  but  on  tl>e 
whole  seems  distinctly  to  reduce  the  tendency  to  charbon.  I'or 
man  care  should  be  taken  to  avoid  exposure  to  infected  material. 
Diseased  animals  should  be  killed  and  their  bodies  biu'ied  deeply 
nr  burned.  All  discharges  from  them  should  be  disinfected,  jiref- 
erablv  with  a  solution  of  chlorinated  lime.      Hair,  wool,  and  hides 
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or  other  SUMbtoca  that  niuy  be  coutauiinatcd  should  be  sterilized 
by  steam,  by  boiling  water,  or  by  immersion  in  5  lo  lo  per  cent, 
solutiun  of  forma  Id  eh  yde.  All  dressings,  dtscliarges,  and  instru- 
ments used  in  connection  with  cases  o[  malignanl  pustule  should 
carefully  be  disinfected. 


SUPPURATION 
Causation 

The  pyogenic  or  pus  producing  micro-organisms  include  Staphy- 
lococcus pyogenes,  aureus,  albus,  nnd  citreus;  Streptococcus 
pyogeaesorerysipelatis;  Pneumococcus;  the  pneumonia  bacil- 
lus, Bacillus  aerogeses  capsulatus;  Bacillus  pyocyaoeus ;  the 
gonococcus,  and  other  organisms.  Most  of  these  organisms  at- 
tenuate rapidly  and  are  most  dangerous  when  inoculated  directly  from 
a.  diseased  animul.  while  those  that  hnve  led  a  saprophytic  existence 
may  practically  be  harmless  to  the  human  tissues,  provided  the  lat- 
ter have  mil  been  injured.  Wounds  inllicted 
during  necropsies  upon  infected  bodies  have 
II  special  danger,  while  dissection  wounds        «  *  < 

made  while  workinK  upon  bodies  that  have 
long  In-eii  <lead  arc  rarely  seriously  infected. 

Diffusion. — Staphyliwocci  are  usually 
pr*-scnl  upon  the  skin  and  pyogenic  organ- 
isms lire  rr('i|uently  present  in  the  mouth, 
nose,  Fespiratnr>'  and  intestinal  tracts,  and 
are  also  found  in  the  tower  animals  and  upon 
various  utensils  and  articles  of  furniture. 
Kor  inuculiilion  a  scratch,  abrasion,  or  more 
serious  wound  is  usually  retjuired.  although 
theorgiinisms  seem  able  to  invade  the  tissues 
through  the  sebnceotis  glands  or  hair  follicles.  The  invasbn  of  llie 
subcutaneous  tissues  results  in  pustules,  furuncles,  abscesses,  phleg- 
mons, and  suppiiralive  sinuses.  Erysipelas  results  from  the  action 
of  the  streptococcus.  Infection  is  favored  by  conditions  of  locnl  and 
general  depression,  nnd  by  certain  diseases  of  a  toxemic  character,  as 
diabeti-s.  Through  invasion  of  the  bkiod,  pyemia  or  septicemia, 
septic  eDdocarditis,n6phrit]s,or  other  grave  complication  may  occur. 

Prevention 

The  maintenance  of  (he  highest  general  nulrilion,  the  obsewax^wt 


..-^^''r 
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of  sanitary  personal  cleanliness,  and  attention  to  the  rules  of  asep- 
tic and  antiseptic  Surgery  in  operative  proccdurt-s,  comprise  the 
requiates  of  prophylaxis. 

NOMA 

(CancniiD  Oris,  Gangrenous  Stomatitis) 
Causation 

'I'his  si-rious  and  rapidly  spreading  form  of  gaagrene  diicfly 
attacks  ihe  moulli,  pudenda,  and  iimt>i1i<.-us.  The spcciJic  bacterium 
b  undetermined,  and  it  is  possible  that  any  one  of  a  number  of 
micro -organisms  may  be  CAusid.  I-'Rim  the  lesion  Streptococcus 
pyogenes,  organisms  resembling  the  diphtheria  bacillus,  and  the 
colon  bacillus  have  been  obtained. 

Diffusion. — llie  disease  occurs  principally  in  children  under 
five  ycais  of  age,  especially  those  convalescing  from  exhausting 
diseases,  as  measles.  Karlatina,  and  typhoid  fever.  It  sn-ms  to  be 
due  more  to  the  diminished  resistance  of  the  patient  tluin  to  the 
virulence  of  the  micro- urgantsms,  and  therefore  there  is  little  dan- 
ger of  transmission  to  those  who  are  well  nourislied. 

Prevention 

The  chief  feature  of  prevention  is  the  maintenance  of  nutri- 
tion in  those  suffering  from  exhausting  conditions.  Care  should 
be  taken  that  there  is  abundance  of  fresh  air  and  that  the  surface 
of  the  body  and  the  upper  respirator>-  tract  be  kept  clean.  At 
the  onset  the  diseased  area  sliould  be  desirojcd  by  causti«.-s.  sup- 
plemented by  applications  of  formalin  or  Credo's  silver  products 
and  frequent  cleansing  with  miJd  antiseptic  solutions. 


HOSPITAL  OANGRENE 
CausatioQ 

This  grave  contagious  ft>rm  of  gnngrenc  attacks  wounds  of 
tliose  debilitated  by  disease,  insuflicicnt  nourishment,  and  over- 
crowding, especially  when  treated  without  aseptic  precautions.  It 
was  fonuerly  prevalent  in  anny  hospitals  in  limes  of  war, — least 
frequently,  however,  in  field  or  lent  hospitals, — but,  under  the 
modern  treatment  of  wounds,  has  practically  been  eradicated. 

The  precise  cause  is  uncertain,  but  probably  is  a  streptococcus  dr 
other  biieterium  lliat  has  acquired  intense  virulence  through  re- 
peated cultivation  in  the  human  body. 
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Diffusion. — The  disease  i§  spread  from  wound  to  wound  by 
meiiiis  of  iitslruinenUt,  fomilcs,  solutions,  insects,  or  lite  bands  of 
hospital  dressers. 

Prevention 

The  disease  does  not  exist  where  tlie  well-known  aseptic  and  anti^ 
se])tic  [irt-ca  lit  ions  arv  taken  in  surgical  practice.  Wounds  infected 
by  the  process  should  be  cleansed  carefully,  swabbed  wilh  strong 
SoUitions  of  potassium  permanganate. with  bromin.  with  formalin, 
with  pure  nitric  acid,  or  with  cuibolic  aci<l  fdUowed  by  ulcohol .  A 
prutcctiveantiscptic  dressing  is  tlien  to  be  applied. 


GANGRENOUS  ULCERS 

Phagedenic  and  chancroidal  infections  may  tiike  place  through 
lesions  in  any  part  of  the  body  and  give  rise  to  rapidly  spreading 
gangri*nous  ulcers.  The  secretions  from  such  ulcers  should  bedis- 
infected  carefully  and  the  eaus.nl  organism  destroyed  by  |>enclrntiiig 
anliscplics  such  as  those  advised  for  hospital  gangrrnc. 


LEPROSY 

( Elephant iiisis  Grwcorum) 
Causation 

1^'pnt  is  a  chronic,  progressive,  and  in  flam  ma  ton,'  disease,  caused 
by  Bacillus  lepra  (Hansen,  iSSo),  and  charactorlKcd  by  nodules  in 
the  ^kin,  subcutiineoii.'i  tissues  and  iiiU-miil  organs  (lepra  nodosa), 
and  nerves  [lepra  anssthetica).  The  bacillus  of  leprosy  resembles 
(he  tubercle  bacillus  in  form  and  in  slaining  |M-culi.'iriti<-s,  but  it  b 
not  curbed,  is  more  readily  stained,  is  found  in  large  clumps  in  the 
tissues,  and  is  not  readily  susceptible  to  artificial  cultivation,  while 
innculntinn  exijeriments  upon  the  lower  animals  have  proved  un- 
satisfactory. 

Diffusion. — llie  bacilli  are  foimd  in  enormous  numbers  in  the 
cutaneous  lesions,  inchiding  the  scales  of  the  skin,  and  in  siTrelions 
from  the  nasophar>-nx  and  mouth.  They  have  also  been  found  in 
the  urine  and  milk  of  patients.  The  usual  mode  of  transmission 
is  obscure.  As  the  lesion  fr^-qtiently  develops  first  about  the  nose, 
it  has  been  thoni^lil  Hint  inhalation  may  be  a  mode  of  infwtton. 
IjCprosy  may  apparently  be  transmitted  by  direct  inoculation.     A 
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condemned  criminal  inlo  whose  body  bits  of  leprous  tissue  were 
inserted  by  Arloing  eventually  developed  chantcteri»tic  lemons. 
Instances  in  whicb  tbc  disease  seems  to  have  bevn  conveyed  by 
vaccination  have  been  n.'p<irte(l.  Although  the  accuracy  of  the^ 
obser\-ations  has  been  criticized,  there  is  no  evidence  disproving  the 

importance  of  inocttlatiun  as 
a  factor  in  transmission.  Tbc 
incubation  period  has  n  dura- 
tion of  many  months  or  years, 
rendering  it  difficull  to  deter- 
^  .  mine    the   time    or  mode  of 

■#-'*•'>:,'_  TiSSi;''';'* '^s'j^'i'        infection.     The  bacillus  may 
WSf'*^''^^'    "   (T^v*  ^*.'j4  '      ^"^   transmitted   by   flics,  and 
^'■i.-'.  .  ^iV^    >,^©*  -*^-?-^       Ml iTTow  maintains  the  impor- 

liifRv  of  sexual  congress  tis  a 
method  of  infection.  Jonathan 
Hutchinsrm  believes  a  lishdtel 
to  l}c  largely  responsible,  but 
this  has  not  been  proved, 
leprosy  attacks  people  be- 
tween twenty  and  forty  years 
of  age.  children  being  rarely 
affected.  There  is  no  proof  of 
the  hereditary  transmission 
of  the  disease,  nor  are  cases  of  its  development  in  infancy  often 
reported.  Leprosy  ts  probably  somewhal  less  easily  transmitted  than 
tubereiil'isis. 

Geographic  Distribution. — leprosy  is  present  along  the  coast 
lines  of  tropic  countries,  bring  eommen  in  China,  India.  Syria, 
Sandwich  Islands,  Spain,  and  Portugal,  but  also  in  Scandinavia, 
Norway.  Sweden.  Iceland,  and  portions  of  Russia.  The  disease 
shows  little  tendency  to  spread  in  North  .America.  :d(luiugh  there 
is  a  small  leper  colony  in  Louisiana,  and  one  in  New  Brunswick. 


Flo,  Si      Ihi'n  l  t.  -  II  I'll  ^ . 

Frum  >  KCli'in  iPii--iin;  tliupii,;li  .1  .iilxulan. 
toili  node  ]witii:ulail)r  tivli  in  thf  krgc 
lean  celli,  Tlie  bacilli  tie  io  the  lepra 
«dl4.  nuiiy  cf  winch  arc  vacuolated,  u 
well  M  b«(wepn  them. 


Prevention 

The  is<)l«lion  of  lepers  has  been  practised  from  the  remotest 
antiquity,  and  it  is  still  considered  the  most  important  factor  in  the 
prophylaxis  of  the  disease.  Children  born  of  lepers  shmdd  at  once 
be  removed  from  their  parents  and  placed  amid  healthful  surround- 
ings.    Not  only  ha\'c  the  bacilli  been  found  in  various  secretions 
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of  patients,  biit  also  in  rooms  and  upon  Ui«  furniture  occupied  by 
tlieni.  Care  should  be  taken  by  cleanliness,  abundant  lif[lititig, 
and  venlilalion.  lo  render  these  homes  as  sanitan-  as  possible. 
Secretions  and  discharges  from  leprous  sores  should  be  disiofei'led 
and  rendered  inaccessible  to  flics  and  vermin.  Sexual  intercourse 
between  lejwrs  and  the  healthy  should  strictly  be  interdicted. 

MADURA  FOOT 

(Pied  de  Madura  [Fr.]) 
Causation 

This  is  a  chronic,  local,  infectious.  inflammator>-  disease,  caused 
by  Actinomyces  (or,  as  formerly  termed.  Streptothrix)  madurc 
(Vincenl.  1894),  and  chsraclerized  by  the  development,  usually  on 
the  plantar  surface  of  the  foot  or  palm  of  the  hand,  of  slow-forrning 
tnHanimatory  nodes  ('buttons')  tending  to  degenerate  with  the 
pnKluction  of  discharging  sinuses.  Nntive,"!  of  India  are  chi<-fly 
afTccted.  infection  often  following  thom-priclts.  The  nodes  arc 
dark  and  congested,  al  first  firm,  but  becoming  soft  from  degenera- 
tive changes.  The  fungous  masses  in  the  discharged  pus  appear 
as  dark  'gimpnwder  grains'  (dark  or  melanoid  mycetoma)  or  light 
'salmon-roe'  griiins  (pale  mycetoma).  The  organism  grows  slowly, 
resists  drying  for  months,  and  forms  spores  that  are  not  killed  by 
heating  at  75'  C,  for  five  minutes  (Novy)- 

DiSusion. —  Infection  apparently  results  from  inoculation,  which 
is  usually  attributed  lo  the  pricks  of  thorns  and  other  sharp  in- 
struments. 

Prevention 

The  discharges  from  granulomntotis  growths  should  be  disinfected 
carefully,  an<i,  in  regions  where  the  mycvtoma  occurs,  care  should 
be  taken  lo  protect  the  feet  and  hands  from  injury.  Should  acci- 
dental wounds  occur,  they  should  immediately  be  disinfected  and 
covered  by  a  moist  antiseptic  dressing.  Should  the  ilisense  <!e- 
v«]op  early,  aseptic  operative  intervention  is  indicated  to  prevent 
its  spread. 

MALIGNANT  KDKMA 
(Malignes  Oidem  tGcr.],  Septicemic   Gangrene  Gazeusc  [Fr.]) 
Causation 
Bacillus  (Edematis  maligni  (Pasteur,  1&87)  is  a  motile,  aa.^\W\ic. 
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sporogcnous,  obligativc  anacmbic  organism,  growing  rapidly  at  th« 
tempernlure  of  the  body,  lu  virulence  varies,  but  is  well  retained 
wben  srttficiBlly  grown,  and  the  pathogenic  effects  are  greater  when 
it  is aucxiated  with  other  organisms,  as  Biicillm  pixxJigiosus,  Biicillus 
protcus  vulgaris,  and  the  lilcc. 

Diflssion. — The  bacilli  are  found  in  garden  soil,  in  manure, 
and  in  dLsclmrges  from  infected  animals.  Certain  clays  Lu  the  New 
Hebrides  contain  so  many  of  these  organisms,  together  with  that  of 
tetanus,  as  lo  be  used  by  the  natives  for  poisoning  arrows.  The 
bacillus  almost  invariably  gains  entrance  through  wounds,  al- 
though rug-picker's  disease  has  been  attributed  to  inhalation  of  this 
organism ;  apparently  from  confusion  with  the  antlirax  infection. 

Prevention 

This  consists  in  the  prompt  cleansing  of  all  contaminated  wounds. 
Puneture<I  wounds  should  be  ojiened  freely  and  cleattse<l  thoroughly. 
The  woimd  may  be  cauterized  by  pure  carbolic  acid  followed  by 
alcohol,  luiil  circumferential  hyjiodermic  injections  of  a  7  to  4  per 
cent,  solution  of  carbolic  acid  be  given.  As  an  attack  docs  not 
protect  against  subsequent  infection,  there  seems  little  hope  of  the 
development  of  a  successful  prophylactic  inoculation. 


PLAGUE 
(Black  Death,  Pest) 
Causation 

Bacillus  pestis  bubanlcae  (Yersin  and  Kitasato.  1894)  is  a  small 
cocco -bacillus,  subject  to  variation  in  shape,  being  without  motion, 
flagellate,  asporogennus.  and  optionally  anaerobic.  It  grows  at  the 
ordinary  room -temperature,  readily  attenuates,  succumbs  to  pro- 
longed exposures  to  the  temperature  of  the  body  associated  with 
dryness,  is  killed  by  a  moist  beat  of  58"  C.  (1,^6.4°  F.).  and  may 
be  destroyed  by  the  ordinary  germicides.  Rosenau  has  shown 
that  when  dried  it  remains  alive  under  a  heat  of  19"  C.  (66°  F.) 
for  long  periods,  but  soon  dies  at  the  body  temperature,  even 
in  the  presence  of  albuminous  matter.  It  is  destroyed  by  direct 
sunlight  associated  with  a  temperature  of  over  30"  C,  (86*  F.) 
within  a  few  hours,  but  this  action  is  not  verj*  penetrating.  The 
virulence  is  usually  lost  before  the  vegetative  power.  It  is  therefore 
unlikely  that  dry  fabrics  or  (irst-elass  mail  harbor  the  infection  for 
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any  length  of  time  if  free  from  contaminated  vermin.  In  milk, 
dicesc.  and  butirr  it  may  live  for  a  long  time,  but  usually  dies  rajiidly 
on  the  surface  of  fruits  and  preimred  foocts.  Although  not  a  water- 
borac  infection,  the  or;^i!>iTi  long  withstands  submersion.  The 
bscilliij  has  been  found  in  dust  and  earth  by  Yenin  and  in  salt 
field-water  and  excreta  by  Hankin.  Although  of  feeble  resistance,  it 
may  remain  alive  for  many  months  in  moist  soil  that  is  protected 
from  the  rays  of  the  sun. 

Diffusion.— Except  in  cool  or  damp  climates  there  seems  to  be 
little  d.iiigi-r  of  disease  conveyance  by  fomites. 

Plague  is  usually  contracted  by  direct  inoculation,  by  ingestion, 
or  more  rarely  by  inhalation.  Infection  through  the  intestinal 
canal  seems  to  be  rare  in  man,  but 
occurs  in  the  lower  animals.  The 
disease  is  epidemic,  and  certain 
lower  animals,  especially  rats,  have 
much  I0  do  with  its  dislrttnition. 
They  bcconjc  infected  by  feeding 
upon  diseased  unimtils,  from  con- 
linaled  earth,  and  also  possibly 
brough  insects.  Flics  were  found 
by  Kuttall  to  die  from  plague,  and 
Simmons's  experiments  suggest  that 
fleas  may  traimnit  the  disease,  at 
least  from  rat  to  rat.    It  k  believed 

that  these  insects  may  convey  the  infection  to  man.  While  there  is  no 
evidence  tliat  the  bites  of  niosquitos,  lice,  or  bedbugs  inoculate  the 
disease,  these  insects  may  contain  the  micro -organisms,  and  scratching 
of  their  bites  or  crushing  them  upon  the  skin  may  cause  inoculation. 


Flo.   81.— B*nt.i.tJS   PUTts    Bvno- 

HICC  IN  TKX  Put  or  A  BUBO. 


Prevention 

Patients  and  those  exposed  should  be  isolated.  Nurses  or 
attendants  rarely  contract  the  disease  and  infection  durinR  tlie 
performance  of  autopsies  docs  not  usually  occur  except  through 
iocenitions  of  the  skin.  The  most  important  prophylactic  measure 
seems  to  be  the  destruction  of  all  vermin.  The  use  of  Haffkine's 
prophylactic,  which  is  injected  in  doses  of  about  3  C.C.,  seems  of 
value  in  reducing  susceptibility.  The  prophylactic  of  Lustig  and 
Calliulli  seems  less  useful.  If  occurs  in  powdered  form  and  in- 
jections containing  about  three  milligrams  arc  used.     These  inocula.- 
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tions  «huiild  never  be  used  after  tlie  development  of  plague,  as 
they  may  inleosify  Ibe  disease.  In  such  rases  the  antipbgue  scrum 
of  Vcrstn,  the  do»e  of  Hlik-h  is  atxiut  j  cc,  may  have  some  vaJt 
It  also  produces  a  partial  immunity  that  is  much  more  fugadot 
thaa  that  produced  by  the  prophylactic  innculations. 

RHINOSCLEROMA 

Causation 

Bactltus  rhinoscleroma  (Prisch.  1882)  is  a  non-tmnite.  sporo- 
Kcnous,  facultative  anaerobic  organism  clowly  resembling  I-'ried- 
landcr's  pneumonia  bacillus,  than  which  it  is  los  pulhu^etiic.  By  ita1 
irritation  persistent  jdaqucs  or  nodular  masses  affecting  the  nose, 
palate,  and  phan,-nx  are  produced.  I'he  disease  is  n»t  very  in- 
fectious. I'hv  mode  of  diffusion  b  obscure,  and  llicrefore  the 
measures  of  prophylaxis  must  be  empirical.  Both  sexes  are 
affected,  infants  and  the  aged  less  frequently. 


ORIENTAL  SORE 
(Biskra  Boil,  Aleppo  Boil,  Delhi  Uuil,  Bagdad  Boil) 

Causation 

Oriental  sore  is  u  contagious,  inoculable,  granulomatous  ulcera- 
tion, characterized  by  an  initial  papule,  that  is  tran^fomicd  into  a 
slowly  spreading  gratiul»ling  ulcer,  healing  after  many  months  with 
the  production  of  a  pale,  depressed,  and  disfiguring  scar.  The  cause 
is  obviously  micro -organ  ismiil.  but  the  precise  agent  is  unknown. 
It  affects  chiefly  uncovered  parts  of  the  body,  all  races  of  men, 
and  some  of  the  lower  animals  being  susceptible. 

Diffusion. — Tlie  disease  is  most  previUcnt  in  the  Orient, 
cially  in  urban  life,  bul  has  also  been  obser\'ed  in  South  America.^ 
It  is  most  frequent  at  the  transition  from  the  warm  to  the  cool 
season.     During  certain  years  the  majority  of  the  people  may  l»e 
alTccted.     Apparently  it  muy  be  sprriul  and  iiuxrulated  by  biting 
insects. 

Prevention 

Improved  sanitation  seems  to  dcereasc  Ihc  spread  of  this  disorder. 
During  epidemics  care  should  l>e  taken  to  prewnt  susceptible  peiwjns 
from  being  bitten  by  tlies  or  insects. 
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To  prevent  unsightly  scarring  of  the  exposed  portions  of  the  body, 
inoculations  have  to  a  limited  extent  been  employed  upon  young 
people  by  Jews  in  the  Orient.  An  attack  usually  secures  future 
immunity. 

YAWS 
(Parangi) 
Causation 

Yaws  is  an  inoculable,  chronic,  granulomatous  disease  of  tropic 
climates,  characterized  by  a  pale  furfuraceous  desquamation,  from 
which  develop  granulomatous  incrusted  papules  from  one-half  to 
several  centimeters  in  diameter.  It  occurs  in  tropic  Africa,  Ceylon, 
the  West  Indies,  and  the  islands  of  the  South  Pacific.  The  disease 
may  last  for  weeks  or  years  and  finally  disappear  with  but  slight 
marking.  A  micro-organismal  cause  is  evident,  but  has  not  been 
precisely  determined. 

Diffusion. — The  disease  is  very  contagious  and  there  is  reason  to 
believe  that  it  may  be  spread  by  insects.  Filthy  habitations  in 
which  the  diseased  have  lived,  are  apt  to  be  sources  of  infection. 
All  ages  and  classes  seem  to  be  susceptible.  Men  are  more  apt  to 
contract  the  disease  than  women.  It  is  not  hereditary  or  congenital, 
but  may  be  transmitted  by  direct  inoculation  through  the  skin. 

Prevention 

Patients  suffering  from  yaws  should  be  isolated,  their  discharges 
and  secretions  disinfected,  and  measures  taken  for  the  exclusion 
and  destruction  of  insects.  Houses  occupied  by  patients  should  be 
disinfected  or  destroyed  by  fire,  and  attention  given  to  the  hygienic 
cleanliness  and  sufBcient  nutrition  of  those  exposed. 
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CHAPTER  XVni 

"circulatory  inoculations 

Malaria.    YfUow  Fevfr,   Dengue.   Filarians;  IHff>liantiash;  African 
Lethargy.    Rtlapnng  Fcoer. 

General  Considerations 

These  disease's  miiy  cxperimenlally  be  pnxluced  by  inoculating 
the  bloo<l  of  llic  sick  into  the  well.  So  far  as  b  known,  tbcy  are 
convoyed  by  suctoml  iiisccls.  csiiecially  mrisfjiiitiis.  Allliougli  not 
proved,  the  ix>»sibiUty  of  infection  through  the  alimeiilar>-  tract  has 
been  claimed,  and  in  the  case  of  some  of  these  diseases  has  not  been 
refuted.  There  is  no  conclusive  evidence  that  ihey  are  spread  by 
fomitcs,  household  utensils,  or  close  personal  contact. 

Preventive  measures  are  chiefly  to  be  directed  against  mosquitos 
and  nther  insects,  which  arc  to  be  kept  from  biting  both  sick 
and  well  and  so  far  us  possible  to  be  destroyed.  It  is  important 
that  the  diagnosis  of  these  diseases  be  made  early,  and  that  the 
patient  be  defended  promptly  from  insects,  especially  raosquitos, 
fleas,  lice,  and  bedbugs. 


MALARIA 

Causation 

Tlie  cause  of  malaria  is  an  animal  parasite  belonginK  to  the  pm- 
tozaa,  of  the  class  Sporoiioa.  order  Ilcmamcebidu.  Il  is  cummonly 
railed  Plasmodium  malarite. 

DiSusion. — The  intermediate  host  of  this  parasite  is  man:  the 
definitive  hosls.  mostjuitds  nf  the  genus  Anopheles,  and  [x'ssibly 
certain  otlier  insects.  In  man  the  parasite  invades  the  red  blood- 
corpuscle,  appearing  as  an  active  ameboid  body.  H  grows,  abwirbs 
the  pigment  f)f  the  corpuscle,  becoming  pigmented  itself,  and  finally 
upon  reaching  full  growth  segments,  so  that  the  corpuscle  contains 
liirge  numbers  of  sjwres.  Tlie  rupture  of  the  corpuscle  liberatesj 
these  spores,  which  enter  other  corpuscles,  and  the  cycle  of  develof 
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1.    Normal  **irtfirorvt^. 

'.  3>  *<  S-    IntracfU'tlar  hyaline  fnrms. 

6(  7-  Yonng  pifrmmUd  intrnceltular  formi.  In  6  two  ilMinct  pamsllF*  InhahU  Ihc  ttv- 
l^rocyle,  ih**  Inrjir^rontf  bt-inn  acliv^lv  amtboirl^  344  vviilenctnl  by  ihc  lonn:  trmncufflr 
l^rncFsA  trnilfne  fmm  ihp  inAiri  hoilv  of  ItiF  nr^rAnl^im.  Tltiiii  amrbojd  IcnHcncv  i% 
utill  Seiitr  illn^irntf*!  if*  7,  hy  ihe  rihhrni-Mk^  de^ttn  formed  bv  ihp  pAra^ilc^  Nnle 
[he  dcliciicv  of  ihp  pj^Tneiil  granules,  anil  ilii^ir  IcTicttiicy  laward  pcripheiHt  ATranjEC- 
mpril  [n  6,  7,  ari'l  8- 

9.  Latfr  dn'flnpm^ntal  ttapr  af  7.  Tn  7,  S,  arid  9  PiilaTgcmcnl  and  pallor  of  the  infeclcd 
ervlhT-(>cylr  h*Toni^  cniiflokiiou'i. 

9.  Afature  uitracfllutar  f^ipmentfd  fiarasitf. 

10,  ir,  12.   S^^m^ntiiip  fi'rirtt.     [n   10  is  ^Imwri  Thf  carlv  <il9j^  of  *finrulallon— [he  develop- 

iiicnt  nf  ritilf^il  strmlJH-tns  And  p?ri|)herAl  ludpnlalloTis  rtihicideiiTi^llv  will)  ihe  «n-arni' 

Ing  "'  Ihe  piirmenl  Toward  the  cfiiler  of  iJie  parai^iie.   The  complelion  of  ihis  proccai 

i*  illu^lrqled  \*\  ri  nml  17. 
ij.    Large  r^itnUfn  ^rtrpcrllular  f^rm.      Nnle  the  coarse  fused  blocks  of   pigment^     (Com. 

pnrfT  %\f  wLih  ihni  of  nornial  erythrocyte,  ].| 
M.    FJagfUalf  fni-m. 

15.  5A^wl■,^J'*/  (iBr^  friigm^nting  rvharfUular  formi, 

16.  Vacillation  of  an  exfracfUuIar  form. 

MoTHr — The  orij^iLiiHl  waler-colnr   drawniEs  were   made   from   fresh  blood    specimens,  a 
Lrilz  ^-inch  oiJHmmcriiun  ohjefijve  and  4  oculnr»  wllh  a  Zeiss  cainirrd-LucldLi»  being  used, 

(From  Da  CosU'«  "  Heraa|ologf/'\ 
(E.  F.  FABfcB./ec,^ 
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It  is  repeated.  The  length  of  this  cycle  varies.  In  the  tertian 
form  it  is  about  forty-eight  hours,  in  the  quartan  scvcniy-two  hours. 
The  (lUiHidiiui  form  is  appurciitly  due  to  the  development  of  two  sets 
of  parasites.  This  cycle  of  cvohition  may  or  may  not  be  repealed 
indefinitely  in  the  blood.  According  to  the  observations  of  S-  Solis 
Cohen,  there  is  also  a  hirger  cjcle  of  thirteen  days.  Uie  nature  of 
which  is  not  clearly  made  out.     If  a  single  subcutaneous  injection 


FiC  83.— AxorbiEi.Es  PUKcriPKMNts.    A  Host  op  tiik  Malarial  Parasitk.— 

(//vwtnt.) 

of  (en  or  fifteen  grains  of  c|uinin  and  urea  double  hydrochloratc 
be  made  juhI  before  or  after  a  quutidian  or  tcrtiitn  piiroxysm.  the 
patient  will  usually  remain  frve  from  paroxysms  for  six  and  a  half 
thirteen  days,  lliis  observation  i.>*  to  be  correlated  wilh  the 
experience  underlying  the  old  clinical  injunction  to  repc-at  doses  of 
quinin  at  intervals  of  seven  day*  fur  two  or  three  months  after 
recovery;  and  with  the  observutii>ns  of  Italian  physicians  on  " four- 
teen-day ague.'  In  some  persons  the  parasites  appear  to  be  driven 
from  the  peripheral  circulation  into  the  spleen  or  other  viscera. 
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and  to  have  an  annual  or  scmiiinnuul  cycle  of  reappearance.  Cohen 
has  reported  tlib  in  56%%^)  cases  in  whidi  reinfection  could  ap- 
parently bv  excluded,  and  a  similar  nhservation  was  made  in  the 
ex  peri  III  en  In  I  disease  produced  in  the  case  of  Dr.  Manson's  s<^in. 
VN^icn  infected  blood  is  taken  by  the  mosquito  into  its  strjmach, 
flagella  develop  upon  some  of  the  orRanisms,  separate  from  tlie 
parent  cells  and  fuse  with  certain  I'lher  n<>n  llagcllatc  forms  siip- 
pcMed  to  represent  tlie  female  parasite.  Tlic  fertilized  orf^ritsnis 
tlien  invade  the  wall  of  the  slomnch  and  finally  locate  under 
the  outer  wall  nf  the  gastric  muscles.  They  rapidly  increase  in 
size  and  are  known  as  zygotes.  Clear  spaces  appear  on  thdr 
surfaces,  and  these  arc  rapidly  surn)undc<l  by  mutute  spindle 
cells  known  as  blasts,  which  increase   in  number,  until  the  entire 
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Fig.  &4.— Rbsiiso  Position  of  Asm-hklis. — [Prm  I/mntrit.) 

zygote  is  filled,  whereupon  it  bursts  and  the  blasts  are  liber- 
ated from  the  muscular  wall  of  the  stomach  into  the  txxly- 
cavity  of  the  mosquito.  The  blasts  show  active  movement  and 
rapidly  penetrate  the  tissues  l«  the  s;ilivary  gland,  fnim  which 
they  may  be  discharged  with  the  secretion  into  the  animal  next 
bitten  by  the  mosquito.  When  intKulated  by  the  mii»ejuito  into 
man,  the  sexual  form  of  sporulation  does  not  occur,  but  tlie  sim- 
ple non-sexual  evolution  previously  described  takes  place.  Al- 
though the  name  'malaria'  must  be  maintained,  the  labors  of  a 
host  of  observers  have  entirely  disproved  the  theor>-  that  it  em- 
bodies. The  alTection  is  not  due  to  air  or  effluvia  from  swamps, 
marshes,  or  other  damp  «r  unwlioksome  places.  It  is  possible 
to  live  in  the  most  malarious  regions  without  the  development 
of  the  disease   if  care  be  taken  to  guard  against  mosquito  bites. 
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I.  JVffrmaf  frrthufcrt^. 

3-    IntmcrHnia*  hyaline  form. 
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of  ihe  pitfineni  fTmiultn^ 
4.  5,6,  J.    Later  develo^mfntai  stages  o/.f-     Note  Ibe  peripheral  di^TribuHon  of  iJic  pisment 

in  all  (hr  pavmliFq  fram  3  I0  R,     (Compare  life  and  color  of  Iht  erj'throfylt^s  in  5,  G, 

and  7  wilh  7,8.  anil  9,  Plate  1.1 
B.    Mature    inlracettular  form.      Nole   ihal    Ihe   HTdma   of    the   erythrocyte    Is    no   longer 

demoitmrnNe. 
9,10,11,   Segmenting  formt.     In  ^arp  shown  ih?  cUaracteriilJc  radialfnK  Imes  of  plgmcnl- 

fCompiire  wJlh  id,  11,  mtd  12,  Plate  \,  and  with  ro,  lu  "nd  r>,  Plate  111-) 

II.  Large  siP/i//eti  extracelluiar  farm.     fCompafe  with  13,  Plate  I.) 
13.    FlajrelJate  form.     (Compare  wrih  u.  Plate  I.) 

14'    Kacv'/a'UK  of  on  erlracetlular  f^rm, 
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Prophylaxis 

The  prophylaxis  of  malaria  consists  in  the  prevention  of  inocula- 
tion by  mosquitos.     The  measures  that  have  been  advised  are: 

1.  The  destruction  of  the  breeding -places  of  the  mosquitos. 

2.  The  prevention  of  mosquito  contamination  either  by  isolating 
from  mosquitos  those  persons  afllicted,  or  by  rapidly  removing  the 
parasites  from  the  peripheral  circulation  through  the  administration 
of  quinin. 

3.  The  withdrawal  to  a  distance  of  from  five  to  six  miles  from 
localities  where  cases  of  malaria  are  present. 

4.  The  prevention  of  the  multiplication  of  infective  parasites  by 
the  continuous  use  of  small  doses  of  quinin. 

The  general  methods  for  mosquito  extermination  have  been  re- 
ferred to.  Koch  believes  that  infected  children  are  especially  liable 
to  cause  the  continuance  of  the  disease,  and  advocates  the  general 
use  of  large  doses  of  quinin  in  all  persons  affected.  It  is  considered 
that  doses  of  quinin  of  less  than  i  gram  (15  grains)  are  insufficient 
for  adults,  and  the  effect  is  greatly  strengthened  by  giving  full 
doses  several  days  running.  Therefore,  even  after  cessation  of 
acute  symptoms,  i  gram  of  quinin  is  ordered  to  be  given  two  mornings 
in  succession  and  to  be  repeated  after  an  interval  of  nine  days. 
This  treatment  must  be  continued  for  at  least  two  months,  and 
better  three  months,  for  until  then  one  is  not  safe  against  relapses. 
In  cases  in  which  the  parasite  persists,  i  gram  (15  grains)  of  quinin 
is  given  daily  for  three  days  running,  and  the  interval  of  omission 
reduced,  if  necessary  to  seven  days.  In  convalescence  from  quartan, 
which  is  well  known  to  be  the  most  obstinate  form  of  malaria, 
quinin  should  be  given  three  days  running  from  the  first.  If  inef- 
fective by  the  mouth,  the  subcutaneous  medication  must  be  re- 
sorted to.  The  patient  should  not  be  considered  noninfectious 
until  on  repeated  examination  the  blood  is  found  free  from  malarial 
parasites.  Children  under  six  months  may  generally  be  given  one 
decigram  (ij  grains),  and  older  children  more,  according  to  their  age. 
They  generally  stand  quinin  in  comparatively  larger  doses  than 
adults,  so  that  a  child  of  five  or  six  years  may  be  given  one-half 
gram  (7i  grains)  with  safety.  Quinin  by  the  mouth  is  most  effec- 
tive if  given  when  the  stomach  is  empty,  therefore  before  breakfast. 
In  the  experience  of  the  editor,  the  best  form  of  the  drug,  and 
especially  for  subcutaneous  injection,  is  quinin-and-urea  hydro- 
chlorate.     When  used  hypodennically,  care  is  necessary  to  inject 
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(lie  solution  deeply  into  the  sut>culiinebm  tissues.  And  to  avoid 
dropping  any  of  it  upon  the  skin  in  withdrawal  of  Ihc  needle.  The 
point  of  puncture  is  to  be  painted  with  liiicturf  of  iodin  or  iodofonn- 
collodion,  'ilic  quinin  is  continued  until  examinations  of  the  hkxid 
prove  freedom  fmm  the  parASite.  Unforttiimtely  in  thi- malignant 
quartan  and  the  cstivo-autumnal  types  of  malarh,  the  forms  that 
arc  associated  with  the  fjrtMtesl  danger,  any  frtrni  of  quinin 
may  fail  to  rid  the  blood  of  the  parasite.  Methylene- blue  has 
proved  effective  in  a  small  proportion  of  cases  and  arsenic  is  of 
value  ill  certain  forms  of  the  chronic  infection.  Daily  dnurt  of 
from  3  to  5  grains  of  quinin  hnve  btx-n  found  to  protect  newcomers 
in  mabrious  districts.  Children  and  those  living  in  malarious 
ncighborltoods  may  show  a  partial  or  complete  immimity. 
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YELLOW  FEVKR 
Causation 

Yellow  fever  is  due  to  a  parasite,  presumably  animal  in  nature, 
but  as  yet  undcmonstrated.  The  causal  relation  of  the  bacilli  de- 
scribed by  Sternberg,  Havelburg.  and  San;irelli,  respectively,  has 
been  disproved.  Whatever  the  cause,  it  resides  in  the  patient's 
blood  during  the  height  of  the  disease,  and  may  be  transmitted  to 
the  well  by  direct  inoculation  of  the  blood  or  by  indirect  inocu- 
lation through  certain  forms  of  mosquitos  and  possibly  other  insects 
as  yet  unknown. 

Diffusion. — There  is  much  reason  for  believing  that,  as  long  since 
suggested  by  Finlay,  the  mosquito  Stegomyia  fasciata  is  the  chief 
factor  in  the  spread  of  yellow  fever,  lliis  is  borne  out  by  the  «*c- 
currence  of  the  disea.se  in  tropic  and  sublropic  climates  where 
these  mosquitos  are  active;  by  its  disappearance  upon  the  onset  of 
cold  weather;  and  by  other  i>eaili«r  features  in  its  transmission. 
Moreover,  the  American  Vcllow  I-'cvcr  Commission  has  distuictly 
proved  that  yellow  fever  may  be  conveyeil  in  this  way.  and  the 
disease  was  eradicated  from  Havana  only  when  measiu%s  against 
mosquitos  were  enforced. 

Prevention 

\s  the  mosquito  is  evidently  the  chief  agent  in  the  transmission 
of  the  disease,  llie  important  measures  of  prophylaxis  arc: 

rirst.  l<>  prevent  the  c<mt:iminatIon  of  the  mosquito  by  tlie  careful 
screening  of  persons  infected. 
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4>  5i  ^-    Irttrttcfllatar  hvotinf  f&rms,     [t>  j  Ihc  parasite  'ippcpr^i  a<i  an  irrc(ru1arly  shaped  disc 
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8,  9.    Lain  dn/fiopmrntal  stagfs  of  j. 
10,  ir,  13.    S^aii  rutins  forms. 

Ij>  14-    Crrsrentic  fnrms  fit  farh  stuffs  of  thfir  drveiopmrnt^ 

iSi  I*.  '7^  i^'h  10.   Cresc^ntic  forms.    En  i.SHnd  [9  a  dimiiicL  "bib"  of  the  *rylhrocyl*  ia  vtalblr. 
Vacuiplntion  of  a  crc^ctiil  is  shown  in  \%,  aitd  polar  arrnnE^menI  of  the  pig;menl  in  [7. 
».    Ovat  fortif. 

33.  Magfllntr  form. 

34.  yae uol'itiari  ami  drf'tntiity  of  a  tfihfrical  form. 

15,    P^acm-Jaf-'d  Uiiccytf  itpparrrjtly  rncJoiing  a  il'.varfed  and  sHmnkfn  Cfticfnt. 
36^  fiemamj  of  a  shmnkeH  sphfn'cal  form. 

(Hrorn  Da  Cosla't "  tttwa\O.Q^"^ 

(E.  F,  FAftKR,/«,'| 


T'Tiij:-  r..ji  —  -^i  :ri.Ti^:r.isa.e:  .e  -t^i*  kxtc  >v;  ;V  T»,-rs  ;>ji; 

r.^-;-  -Ji-t  iseij.;   =  tls  Tiy.  li*:   ^  rxrcN  i5^~?s  ikj:-s»  *is', 

^i^j^     -..ii-ie-    zaijriTe    tb^:    zc—izes^  ire    o.-«r,pfcTx:v\X^    isrirr 
■p.Tii:^-      Iizi2=:i  =i;t^  ibsi,h;:e  rr.x"-:    h^-mtxrr    :*«;  ;S.-x    nwv 

fumiri-.i  r  ■.:  -^'etteii  bciaes  arul  roiT.;*.  as  »r'.".  *s  of  s>,',j\s 
i-i  .iikTi  *<  i^d  vf  tTjvcling  cvMcfccs.  not  s.'  r-.hoV,  ;ss  a  r,x-,inx 
of  killing  "-be  juri*:;?.  bu:  for  the  puq\i«-  01  iJcstrox  ir^c  l•.^^}l.; •.;;;.'». 
Th::  re^rri-.>;  =  <:  >elj-:w  fever  ir.  New  »."Vloa»s  ihiv-wjih  ihc  swntDiv 
mirs':^n^  er.f.rced  by  EiiiltT,  jiid  iis  diswpix-iirnni.x"  {)\^i«  \K-«'.i%h«s 
ai'.er  ;hir  iiistituTion  of  Waring's  draiii.ii:v  system,  aiv  niatUTs  \^i 
hist-'i^-.  i>;'iz:iii5  to  the  itnponanoe  of  oivio  clOiUiliness  ;»s  wi-11,  e\^i» 
if  itf  spi-irbl  value  in  this  ci'>niieciion  shall  |«\>vt  to  Iv  moivh  its 
deterrent  indueace  upon  the  propagation  of  insciris. 


DEXGl'E 
(Breakbone  Fever.  I>andy  l-ovcil 
Causation 

The  obsen-ations  of  Graham  *  suggest  that  deiimio  is  duo  to  <it) 
animal  parasite  that  invades  the  red  IiKhhI  i-orpuwles.  This  niKiiii 
ism  resembles  the  plasmodinni  of  malaria,  and  the  paiasile  of  IVmis 
cattle  fever.  It  has  a  longer  cycle  of  dovelopmcnl  tluiu  (lie  jtiiiiisile 
of  malaria.  The  organisms  were  foiuid  in  over  loii  cases  in  which 
the  blood  was  examined. 

The  disease  is  limited  to  warm  climates,  i'S]xvinllv  the  West 
Indies,  the  southern  United  States,  the  nortlieni  regions  of  .loiilh 
America,  and  more  recently  it  has  lieen  obwrveil  in  imt lions  of 
Syria,  Asia  Minor,  Turkey,  and  Australia.     It  is  es)Kviullv  a  coii'il 


*  "  Medical  KmorI,"  Krli.  8,  KpU. 
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disease,  mrely  occurring  in  mountainous  regions.  It  is  usually 
arrested  by  cold  weather.  During  the  summer  season  it  may  invade 
the  tcmpi-nite  uine.     It  alTecls  iill  ages  and  all  classes  of  people. 

Diffusion. — Graham  found  ituit  the  spread  of  the  disease  appar- 
ently did  not  lake  place,  despite  close  personal  contact,  in  the 
absence  of  iiiosquitos.  Of  four  healthy  young  men  exposed  to  the 
bites  of  mosquitos  taken  from  beneath  the  mosquito  nets  of  patients 
affected  with  dengue,  three  contracted  the  disease.  Similar  mos- 
quitos were  permitted  to  bite  persons  in  a  mountain  village  where 
no  cases  of  dengue  had  ever  been  observed,  with  the  result  that  the»« 
persons  contracted  the  disease.  These  experiments  were  made  in 
Syria  with  a  variety  of  Culex.  The  fact  that  dengue  does  not  lend 
to  spread  from  certain  low  regions,  and  is  not  carried  to  the  high- 
lands, is  also  in  favor  of  the  theory  of  mosquito  transmission.  The 
disease  diffuses  along  lines  of  travel  and  is  carried  by  sliips. 


Prevention 

Hitherto,  prophylactic  measures  have  been  of  little  avail  owing 
to  the  wide  and  nipid  sprL-ad  of  the  disecuu.*  and  to  the  difliculty  of 
isolating  the  sick  from  the  well.  With  the  evidence  thai  this  is  a 
mosquito-bnme  disease,  we  have  a  rational  method  of  prophylaxis 
in  the  screening  of  the  sick  and  general  measures  to  destroy  nil 
mosquitos.  as  el-sewhere  dcsoribL-iI. 

With  few  exceptions,  an  attack  is  followed  by  an  immunity 
which  apparently  is  not  persistent.  In  certain  regions,  there  is  a 
tendency  for  the  disease  to  become  pandemic  about  once  in  twenty 
years. 

FILARIASIS 

The  diseases  enumerated  by  Manson  as  resulting  from  Filaria  noc- 
tunia  are  abscesses,  lymphangitis,  varicose  veins,  varicose  groin 
and  axillary  glands,  lymph  scrotum,  cutaneous  and  deep  lymph- 
atic varix,  orchitis,  chyluria  and  hematuria,  elephantiasis  of 
the  leg,  scrotum,  vulva,  arm,  mamma  and  of  other  parts :  chylous 
dropsy  of  the  tunica  vaginalis,  chylous  ascites,  chylous  diarrhea, 
and  probably  other  forms  of  disease  depending  upon  the  obstruct  ioa 
or  varicosity  of  the  lymphatics  or  upon  the  de:ath  of  the  parent 
filaria. 

Diffusion. — So  far  as  is  know-n.  a  mosquito  of  the  genus  Culex 
is  the  chief  agent  for  the  diffusion  of  filarial  diseases.    l*hc  insect 


AFRICAN   lethargy;  RELAPSING   FEVER  3 13 

becomes  infected  by  sucking  the  blood  of  a  diseased  animal.  After 
metamorphosis  in  the  body  of  the  mosquito,  the  minute  worm  enters 
the  body  of  the  dciiiitte  host  while  the  mosquito  b  biting.  In  this 
animal,  filaria  live  in  the  lymph-vessels  and  produce  embryos  that 
invade  the  peripheral  blood  while  the  patient  is  resting,  returning  to 
the  lymphatics  during  the  hours  when  he  is  active.  The  most 
serious  condition  resulting  from  these  parasites  is  the  lymphatic 
obstruction  they  so  often  produce. 

Prevention 

Measures  of  prevention  should  be  directed  chiefly  against  the 
mosquito,  as  in  the  case  of  malaria.  Quinin,  however,  is  not  sim- 
ilarly applicable.  Thymol  and  ammonium-formaldehyde  may  prove 
to  be  of  use. 


AFRICAN  LETHARGY 
(Sleeping  Sickness  of  the  Congo) 
Causation 

Filaria  perstans  has  been  found  by  Manson  in  the  bodies  of  a 
number  of  patients.  The  disease  occurs  chiefly  in  tropic  West  Africa 
and  probably  also  in  British  Guiana.  It  is  characterized  by  a  pro- 
gressive lethargy  and  drowsiness,  usually  ending  in  death.  If  the 
disease  be  due  to  filaria,  as  suggested  by  Manson,  the  chief  prophy- 
lactic measures  are  those  directed  toward  the  prevention  of  bites 
of  insects,  especially  mosquitos,  or  contamination  of  the  drinking- 
water. 


RELAPSING  FEVER 
Causation 

Spirillum  obermeieri  (Obermeier,  1873)  is  constantly  present  in 
the  blood  of  those  affected.  It  is  motile,  asporogenous,  and  does  not 
grow  upon  the  usual  artificial  culture-media.  In  blood  it  may 
remain  alive  for  days.  It  is  rapidly  destroyed  by  heating,  by  the 
dilute  alkalies,  by  acetic  acid,  and  by  the  usual  antbeptics. 

Diffusion. — The  disease  may  be  transmitted  by  inoculating 
the  blood  secured  from  an  affected  person.  The  usual  method  of 
transmission  is  probably  through  the  agency  of  insects  such  as 
bedbugs,  mosquitos,  and  the  like.     The  probability  that  the  disease 


314 


CIRCULATORV  IWFBCTIOSS 


is  spiTud  by  insects  is  strrngthvned  by  the  fact  that  no  other  method 
of  transmission  than  that  by  inoculation  has  been  demonstrated. 
and  that  infection  seems  to  be  favored  by  filthy  surrouodings  and 
hns  chiefly  spread  in  ships,  'slum'  lodging-houses,  jails,  and  other 
places  where  the  beds  are  used  by  many  persons  and  are  often  in- 
fested with  vermin.  By  inoculating  bIof)d  secuTed  from  l>edl>uKS  that 
had  bitttn  a  patient,  the  disease  lias  been  transmitted.  It  is  found 
chiefly  in  certain  tropic  climates,  but  also  epidemically  in  Ger- 
many, Scotland,  and  Ireland.  It  lias  been  almost  unknown  in  the 
United  States,  except  as  an  importutton  limited  to  the  infected 
immigrants.     It  prevails  especially  in  the  cool  months. 

Pr«  vent  ion 

Special  attention  should  be  paid  to  the  destruction  of  insects  and 
vermin,  and  from  these,  all  persons  afflicted,  as  well  as  the  healtliy, 
should  be  isolated. 


CHAPTER  XIX 

VENEREAL   INFECTIONS 

Gonorrhea.    Syphilis.    Chancroid.     Uicerating  Oranuloma  oj  the  Pu- 
denda. 

The  vrTU:re.a1  inrections  include  those  specific  and  inocutable  <!is- 
eases  that  are  chiclly  transtnitti-d  by  sexual  conLact.  [^ach  oae  is 
dependent  upon  a  speciiic  micro-organism,  and  in  the  cose  of  each, 
infection  may  be  acquired  accidentally  or  experimentally  without 
sexual  contact.  Thnc  nfFections  are  with  difliciilly  produced  in 
the  lower  animals,  and  it  is  improbable  that  they  are  conveyed  or 
harbored  by  other  animals  than  rnnn.  It  is  true,  however,  that  an 
afTection  resembling  syphilisoccurs  in  horses.  The  spread  of  venereal 
diseases  has  a  direct  relation  to  illicit  sexual  indulgence,  and  were 
it  possible  to  abolish  prostitution  it  is  probable  that  these  formidubte 
affections  would  then  be  swept  from  the  globe. 

Tile  measures  thus  far  advocated  to  check  their  ravages  arc  based 
upon  two  fjeneral  plans.  In  the  first,  vice  b  considered  as  responsible 
for  venereal  disease,  and  educatiunal  and  other  measures  are  taken 
to  maintain  sexual  purity.  Thus  far  thi.s  has  not  been  effectively 
consummated.  In  the  second,  illicit  sexual  indulgence  is  considered 
OS  an  unavoidable  evil,  and  by  licensing,  inspection,  the  isolation 
and  treatment  of  the  infected,  or  other  measures,  the  attempt  is 
made  to  limit  ihe  spread  of  disease  through  prostitution.  Against 
this  plan  there  are  many  objections.  The  moral  effect  upon  a  com- 
munity of  u-cogni/tng  illic-il  intoreourse  as  an  unavoidable  evil  is 
undoubtably  bad.  By  increasing  the  safety  of  illicit  intercourse 
the  fear  that  deters  from  immorality  many  persons  of  Ixilh  sexes 
not  actuated  by  higher  moral  principles,  b  removed.  The  inspec- 
tion of  prostitutes  tor  purposes  wf  certification  is  a  repulsive  busi- 
ness for  a  self-respecting  physician.  Moreover,  efficient  inspection 
is  very  dilTicult  to  enforce,  while  the  eradication  of  the  disease  in 
the  infected  b  ofttimes  a  task  of  Sisyphus.  Eriehsen  mentioned 
the  case  of  a  woman  who  after  remaining  for  a  year  in  a  lock  hospital 
imparted  gonorrhea  to  the  first  man  with  whom  slie  had  intercourse. 
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Gonorrhea  and  syphilis  ofleii  persiiil  tlirnugliout  life,  and,  worst  of 
all,  perverted  types  arc  found  that,  finding  thcnuclvvs  infected, 
vow  vengeance  against  the  opposite  sex  and  seek  stUisfnction  in 
sprciiding  the  disease  from  which  they  suffer.  If  all  the  infected  of 
both  sexes  could  be  isolated  during  the  period  of  overt  symptoms, 
a  measure  of  protection  might  be  afforded;  but  (his  is  evidently 
iiu  practicable.  As  it  has  been  shown  that  contagion  is  mure 
apt  to  be  spread  from  young  tlian  old  prostitutes,  it  is  urged  that 
the  age  of  consent  be  changed  to  Iwentyonc.  The  nccessily  ot 
rigorously  prosecuting  those  guihy  of  proxcnitisni  is  obvious.  Were 
it  possible  to  limit  venereal  disease  to  the  immoral  and  vicious,  the 
problem  would  be  simpler  and  less  serious.  Unfortunately,  the  sins 
of  tbv  guilty  are  frequently  visited  upon  the  innocvnt. 

Conditions  Influencing  Infection. — Venereni  diseases  are  usually 
difficult  to  cure,  and  gonorrhea  and  syphilis  may  be  communicated 
months  or  years  after  gross  signs  have  disappeared.  It  is  notc- 
wortliy  that  sexual  contact  with  tltc  diseased  does  not  invariably 
convey  infection.  By  attention  to  cleanlini-ss,  and  by  the  use  of 
frequent  .intiscptic  douches,  a  diseased  woman  may  repeatedly  fail 
to  convey  infection.  Similarly  the  man  who  avoids  a  prolonged 
sexual  embrace,  who  promptly  employs  local  ablutiims,  es^x-ciully 
of  an  antiseptic  character,  and  who  escapes  abrasions  may  repeatedly 
fail  to  Ijecome  infected.  On  the  other  hand  inoculation  may  follow 
a  momcatarv  sexual  contact  without  inlcrcoiu'sc. 


GONORRHEA 

CausatioD 

Diplococcus  gonorrhcee  (Neisser.  1897)  ba  'semmcl-'  or  biscuit- 
shajKd  diplococcus — the  flattened  or  concave  surfaces  being  in 
apposition — usually  occurring  in  groups  within  the  leukoc>tes  and 
epithelial  cells.  It  is  non-motile,  aspnrogcnous.  grows  best  at 
about  the  temperature  of  the  body,  and  seems  to  be  killed  easily  by 
a  temperature  over  $0"  C,  by  drying,  and  by  tlie  usual  antiseptics. 
It  affects  chielly  the  mucous  membranes,  especially  of  the  urethra, 
bladder,  vagina,  conjunctiva,  and  rectum.  At  times  it  invades  lie 
bIo'>d  and  affects  the  serous  membnines  lining  the  heart,  blood- 
vessels,  or  joints,  as  evidenced  by  gonorrheal  endocarditis  and 
gonorrheal  orlhrilis  or  synovitis.  Tlie  large  serous  cavities  are 
much  more  resistant,  but  a  few  instances  of  gonorrheal  peritonitis 


GONORRHEA 
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arc  recorded.     Oonoirhcal  picuritis  has  been  suspected.     As  a  rule, 
the  lower  animals  are  immtiiie. 

Diffusion. — Inoculation  results  from  the  contact  of  ihc  cliplocoe- 
cus  with  mucous  membrane.  This  occurs  chieHy  by  coilus,  but  may 
aiso  be  brought  about  tbmiigh  hands, 
handkerchi^'fs.  or  i>thfr  articles  soiled 
by  gonorrheal  dischar};cs.  Except  tn 
t]tc  oases  of  autoinfection,  as  when 
tilt:  conjunctiva  is  infected  in  one 
with  specific  un:thritis.  tliis  tuodc  of 
conveyance  is  rare.  We  have  ob- 
served one  instance  in  which  the 
infection  was  apparently  due  to  the 
use  of  a  urinal  in  a  hospital  ward. 
Gonorrheal  ophthalmia  may  occur  in 
the  new-born  by  infeclinn  derived 
from  the  vagina  of  the  mother. 


Fta.  i^—lHnjooKcvt  Gokoi- 
«H(EA  IK  Pua  PxoK  nis 
L'RXniiu. 


PreventioD 

The  chronicily  of  gonorrhea  is  one  of  the  chief  obstacles  to  its 
eriidicutiim  and  pn-venliou.  This  is  especially  true  wlit-n  it  affects 
mucous  membranes  covered  by  a  squamous  cpilticlium  or  with 
communicating  glands.  In  the  deeper  layers  of  such  membranes 
the  diplococcusmay  persist  for  many  years,  producing  slight  s>'nip- 
toms,  or  none,  and  yet  capable  of  inoculating  healthy  mucous 
membranes. 

Unfortunately,  the  contention  of  Noeggerath  that  gonorrhea  in 
men  as  well  as  in  women  is  a  life-long  affection  too  frequently  is 
true;  thus  wives  arc  often  infected  by  husbands  who  belie^x  them* 
selves  to  liuvc  been  cured  long  since.  Tlie  chief  di/ficult\'  is  in 
ascertaining  when  the  disease  is  actually  at  an  end.  I'he  cessation 
of  a  urethral  or  vaginal  discharge  affords  no  evidence  that  the  dipto- 
coccus  may  not  glill  be  present  in  the  deeper  layers  of  the  affected 
epilheltum.  In  such  case  an  indulgence  in  beer  (the  beer  test), 
coitus,  or  other  dissipation,  or  the  injection  of  an  irritating  solution, 
such  OS  silver  nitrate,  may  produce  a  return  of  the  discharge  in  which 
the  characteristic  diplococcus  will  be  found.  I-'or  men  the  so-called 
two-g]n.<is  test  B  valuable.  The  urine  is  passed  in  two  portions, 
and  the  first,  which  washes  out  Ihc  urethra,  will  often  show  wbitisli 
threads  or  filumculs  (Tripperfaden)  if  the  disease  is  present,  <kVv^ 
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the  second  will  be  clear.  No  palient  should  be  discharged  as  cured 
until  these  threads  have  definitely  disappeared  from  the  urine  and 

itil  no  gonococci  are  found  in  the  secretions  after  the  injection 
latest.  It  is  almost  impossible  to  enidicatc  the  disease  when  the 
deep  urethra  and  its  Iributar>-  glands  are  involved.  Such  persons 
laay  be  a  source  of  infection  for  years. 

In  women  the  diagnosis  is  often  difficiUt.  The  gonococci  tend 
to  lurlc  nlx>ut  the  urethra  and  the  ducts  of  the  glands  of  Buriholin 
^And  the  ceiA'ix,  but  the  micro-organism  is  rarely  found,  unless  there 

'anBiK>ciateddis(.-harge.  A  red  macule  (■fl<ra-biW)  al  the  orifices 
of  the  ducts  from  Bartholin's  gland  ts  vcr>'  suggestive  of  the 
presence  of  gonorrhea.  Mere  inspection  may  be  worthless,  and 
even  microscopic  examinations  are  of  little  value  in  cases  in  which 
there  is  no  objective  symptom.  Gonorrheal  infection  of  the 
Fallopian  tubes  is  usually  cnnsi<lered  its  incurable,  exci'pt  by  surgical 
ablation,  and  it  is  likewise  dillicult  to  eradicate  the  disease  before 
it  has  invaded  the  uterine  cavity.  Tlius  patients  may  t>e  infected, 
all  symptoms  may  subside,  and  years  later  they  may  even  reinfect 
the  first  infector.  The  greatest  care  should  l>e  taken  that  all  dis- 
charges are  promptly  disinfected. 

To  prevent  ophthalmia  neonatorum,  all  children  born  of  infected 
mothers  shfmld  immediately  be  treated  by  the  Crcd^  method,  which 
consists  in  instilling  one  or  two  drops  of  a  3  per  cent,  solution  of 
silver  nitrate  into  each  conjunctival  sac. 


SYPHILIS 
(I.ues,  Pox,  the  Specific  Disease) 
Causation 

Syphilid  is  a  chronic,  acc]uired  or  inherited,  generalized,  con- 
tagious disease,  characterized  by  a  primary*  lesion  (chancre)  at  the 
scat  of  inoculation;  by  multiple,  superficial,  homolosous  sccondary 
lesioiis  (secondary  syphilides)  afTeuting  chielly  ihc  skin,  mucous 
membranes  {mucous  patches),  and  lymphatics  (indolent  bubo): and 
by  deeper  noii  hdinologous  and  more  destructive  tertiary  lesions 
(gummata).  The  specific  cause  is  evidently  a  micro-organisu 
(bacillus  of  van  Niesson?). 

Diffusion. — Infection  results  from  contact  nf  an  abraded  surface 

,  with  the  materies  morbi,  directly,  as  during  coitus,  or  indirectly. 

.  by  use  of  a  utensil  contaminated  by  the  secretion  from  a  primary 
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or  secondary  lesion,  or  the  blood  during  the  secondarx-  stage.  Ter- 
tiar>'  lesions  are  probably  not  infectious. 

The  chancre  usually  appears  about  three  weeks  after  inoculation, 
the  sfcoudiirj'  lesions  in  from  six  to  twelve  weeks,  and  the  tertian'  man- 
ifestations two  ycarsor  more  after  inoculation.  This  course  may  be 
modified  or  atypical.  In  rare  instances  there  may  be  no  primary 
lesion;  in  many  it  escapes  notice.  The  physiologic  secretions,  ex- 
cepting possibly  the  semen  and  the  ova.  are  not  virulent,  but  are  fre- 
quently tendered  infectious  through  the  presence  of  lesions;  thus, 
ihc  saliva  is  often  virulent  from  the  presence  of  mucous  patches 
in  the  mouUi.  The  blood,  the  primarj-  lesion,  the  socondar)-  lesions, 
diseased  mucous  membranes,  and  the  secretions  thnnigh  secon- 
dary ulceration  are  all  infectious.  Tertiary  syphilis  rarely  is  trans- 
milted. 

Syphilitic  women  often  abort  from  lesions  of  the  endomclriuni, 
decidual,  or  placenta.  As  a  rule,  an  apparently  healthy  mother 
will  not  lie  Jnfi-cted  by  her  syphilitic  child  (Colle's  law),  nor  will 
an  apparently  healthy  child  be  infected  by  the  syphilitic  mother  that 
has  Ijorne  it  (Profeta's  law). 

Hereditary  syphilis  may  be  derived  from  cither  parent;  its  mani- 
festations may  be  congenital,  occur  in  early  childhuod,  or  be  delayed 
even  so  late  as  the  third  dcccnnium.  Late  hereditary  sjphilis  is 
often  overlooked. 

Extra-genital  infection  (syphilis  insontium)  may  result  from  the 
use  of  various  infected  utensils,  as  knives,  forks,  cups,  glassblowcr's 
tubes,  wind-instruments,  piixs,  surgical  instruments  and  tlie  like, 
that  have  been  used  by  or  upon  those  with  lues.  Physicians 
in  examining  or  operating  upon  syphilitic  patients  have  acquired 
tlic  disease  thrnugh  abrasions  in  the  hands,  or,  conversely,  syphi- 
litic physicians  may  transfer  the  disease  to  patients.  'I'hc  use  of 
saliva  in  tattooing,  in  the  rite  of  circumcision,  or  in  dressing  the  um- 
bilical cord  may  produee  inoculation.  Syphilis  has  in  ran-  instances 
been  conveyed  in  humanized  vaccitie  virus,  a  danger  tliat  has  been 
obviated  by  the  general  employment  of  the  bovine  lymph.  Wet- 
nurses  tiuty  convey  or  rccei\'e  the  disease. 


Preventioo 

As  the  ijifectious  material  is  derived  chiefly  from  the  primary  or 
secondary  lesions,  these  should  be  healed  as  rapidly  as  possible. 
For  this  reason  it  is  important  to  institute  vigorous  constitutional 
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treatment  promplly  in  all  pcniotui  vthose  nssociatbns  render  tliem 
likely  lo  convey  tlie  disease  toothers.  All  discharges  should  be  dis- 
infected carefully  and  mercurini  ointment  or  other  antiseptic  Icept 
consUntly  applied  to  the  cutaneous  lesions.  The  patient  should  be 
cautioned  ag»inst  kisiim];,  and  against  the  use  in  common  with  other 
persons  of  any  article,  even  household  utensils,  that  he  might  con- 
taminate. Mercuri;d  treatment  or  tn-atment  with  mercurj'  and 
ioctiils  should  be  continued  for  at  least  two  years. 

To  guard  against  unrecognized  syphilis,  not  only  surgeons  and 
denti.its,  hut  al»)  barbers,  chiropodists,  and  manicures,  should  be 
required  to  disinfect  their  instniments  after  these  have  been  used 
upon  each  person.  In  restaurants,  bar-rtMims,  and  similar  places, 
dishes,  glasses,  and  other  utensils  should  promptI>',  after  use.  be 
placed  in  biiilinK  water.  Individual  communion  cups  should  be 
provided  by  churches.  As  public  foimtains  and  tlic  like  canm>t  be 
guarded,  one  should  avoid  using  them  e.tci'pt  under  absolute  neces- 
sity, and  then  be  careful  to  rinse  the  cup  as  well  as  pos.<iible  and  to 
avoid  bringing  the  lips  in  actuiil  contact  with  it.  Care  sliould  be 
taken  of  telephone  mouthpieces,  and,  in  using  public  instniments, 
to  avoid  actual  contact  of  the  mouth.  Similar  precautions  are 
necess-iry  in  the  use  of  any  other  common  utensil.  Indeed,  the  use 
of  public  drinking-cups,  towels,  and  the  like  might  well  be  almlisheil. 
In  operating  upon  sy|)hililics,  surgeons  should  wear  rubber  gloves 
and  be  careful  to  avoid  any  surface  abrasion.  Should  such  occur, 
it  should  at  once  be  disinfected  by  a  strong  sublimate  or  for- 
maldehyde solution. 

Uarriage  shoiUd  not  be  considered  for  at  least  three  years  after 
the  development  of  the  initial  lesion,  or  until  two  years  have  passed 
free  from  all  symptoms;  during  the  last  six  months  of  which  proba- 
tionary period  no  treatment  should  Imvc  been  in  progmis, 
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Causation 

Tlic  spwilic  organism  of  this  disease  is  unknown.  Wliibl  usually 
affecting  the  pudenda,  from  which  it  lends  to  spread  slowly  over 
large  areas,  it  may  also  be  inoculated  in  the  mouth  and  other  ports. 
It  is  a  dbcasc  almost  imjiossihtr  to  eradicate.  It  affects  especially 
negroes  in  British  Guiana,  West  Indies,  (Thina,  Australia,  and  other 
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tropic  countries.  Rarely,  Caucasians  are  affected.  It  occurs  be- 
tween thirteen  and  fifty  years  of  age.  Women  seem  especially  pre- 
disposed. 

Diffusion. — So  far  as  is  known,  the  disease  is  spread  by  direct 
inoculation  and  apparently  through  sexual  intercourse  chiefly, 

PrcTention 

Those  affected  should  be  treated  energetically  and  all  discharges 
disinfected.  According  to  Manson,  complete  excision  when  prac- 
ticable offers  the  best  chance  of  a  permanent  cure.  Close  personal 
contact  of  the  infected  and  the  well  should  be  prevented. 
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CIVIC  HYGIENE 

HENRY   LEFFMAHN,   M.D. 

profeskik  or  chbuisrav  and  toxifolocv  in  the  woubn's  medical  cou.1igb  op  fbhn- 

svlvanta;  foruehlv  port  physician  of  PHILADRLPHIA  ;  vecb-pkhsi- 

dknt  (bkitish)  societv  op  public  analysts. 


PART   II 
CIVIC  HYGIENE 


CHAPTER   i 

THE  CITY 

Site  and  Plan — Open  Spaces.  Roadways — Street- cleaning.  Nuisances 
— Nfnses;  Offensive  Trades.  Buildings — Public  Offices ;  Tenemenls; 
Roof-gardens :  Recreation  Pavilions. 

The  ancient  city  was  principally  important  as  a  political  center  and 
as  a  base  for  military  strategy;  the  modern  city  is  a  collection  of 
people  operating  under  corporate  franchises  and  embodying  highly 
complex  business  and  social  relations.  The  three  great  cities  of  the 
ancient  world,  Jerusalem,  Athens,  and  Rome,  were  by  no  means  in- 
different to  the  problems  of  hygiene,  but  most  of  the  cities  of  modem 
Europe  have  been  evolved  from  medieval  towns,  and  are  embarrassed 
by  many  defects;  narrow  and  crooked  streets,  unprotected  water- 
supply,  insufficient  sewerage,  badly  lighted  houses,  and  want  of  open 
spaces.  The  foresight  of  the  founders  of  a  few  American  cities  has 
avoided  some  of  these  evils,  but  the  great  sanitary  and  engineering 
problems  are  of  too  recent  development  to  have  had  much  influence 
upon  any  established  community. 

As  the  last  census  of  the  United  States  shows  that  the  tendency  of 
population  is  strongly  toward  city  life,  it  is  evident  that  questions  of 
civic  hygiene  and  civic  government  are  likely  to  be  among  the  most 
important  issues  of  the  twentieth  century.  The  influences  of  a  mod- 
em populous  city  are  primarily  largely  unfavorable  to  health.  The 
impervious  roadways  exercise  no  disinfecting  action  upon  animal 
excreta;  the  illuminating  gas,  the  scarcity  of  healthy  vegetation,  the 
restriction  of  sunlight,  and  the  want  of  free  air  movement  depress 
the  bodily  functions.  By  judicious  application  of  principles  of  biol- 
ogy and  engineering,  many  objectionable  features  may  be  amelior- 
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ated,  and.  hcacc.  cvoi  in  imperfectly  planned  and  badly  managed 
cities,  the  deulh-nitc  is  not  noticeably  larger  tluin  in  many  country 
districts.  Fart  of  this  fa^'orable  irsull  may  be  due  to  the  grvater 
variety  of  medical  skill  a\'ailable  in  cities  and  tlie  proinptncsii 
with  which  attendance  is  furnished. 


SITE  AND  PLAN 
The  position  and  street  plan  of  a  dty  have  much  to  do  with  its 
comfort  and  healtliftilni-^.  Unfortunately,  eonimercial  and  manu- 
facturing interests  usually  determine  location,  and  political  bounda- 
ries limit  the  extension.  Although  these  questions  are.  therefore,  of 
little  more  than  theoretic  interest,  it  will  not  be  amiss  to  discuss  them 
briefly. 

Positioa 

The  proximity  of  a  large  body  of  water  exercises  a  favorable 
inlhienck-  by  moderating  temperature  in  both  extrrmes,  favoring 
regular  rainfall,  furnishing  abundant  water-supply,  and,  by  no  means 
least,  affonling  opportunities  fur  aquatic  sports  and  recreatiom.  An 
elevated  position  is.  of  course,  advantageous,  but  usually  impractica- 
ble for  trade  purposes.  Bodies  of  water  subject  to  much  tidal  action 
are  ratlicr  dis.-idvantigeous  on  account  of  liability  of  large  tracLs  of 
land  to  be  alternately  covered  and  bare,  which  leads  to  formation  of 
marshy  areas.  Similarly,  great  irregularity  of  ground  is  a  disad- 
vantage, causing  difficulty  in  sewer  construction  and  damage  from 
heavy  minfall.  I)e!(ides  so  interfering  with  the  water  distribution  as 
to  affect  indirectly  house  hygiene.  Modern  research  has  shown  that 
stagnant  water  is  objectionable  for  other  than  mere  esthetic  reasons. 
Where  there  is  much  irregularity  of  level,  the  extension  of  streets  and 
railway  embankments  is  sure  (o  establish  ponds  which  become  foul 
and  offensive.  The  best  location  would  seem  to  be  a  plateau  inchn- 
ing  slightly  to  a  bay  or  lake,  with  theshore  a  few  feet  above  high-water 
level,  and  backed  at  a  moderate  distance  by  a  range  of  forest-dad 
hills. 

Street  Plan 

It  needs  no  argument  to  show  that  wide  streets  are  of  the  first  im- 
portance in  a  city  plan,  but  it  is  far  from  advisable  that  such  slrwts 
should  be  desert  areas  of  impervious  paving.  Tlie  mid-slreet  should 
be  sodded  and  planted  with  trees  of  low  growth.     High  trees  along 
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the  ouib  or  close  to  thv  houSL-s  are  far  less  satisf&ctor^',  for  they  shade 
the  Intter  miduly.  DweUings  need  sunshine.  Street  lines  should  as 
far  as  possible  be  so  oriented  as  to  secure  some  shade  tliroughout 
most  lit  ihc  midsummer  day  and  some  sunshine  thrnuxhout  most  of 
the  midwinter  day.  Philadelphia,  an  example  of  a  city  planned 
largely  by  intelligent,  individual  will,  is  in  several  respects  well  laid 
out.  but  the  alignment  of  its  numbered  streets  is  such  as  to  cause 
much  midsummer  disoiimforl.  In  this  respect  curved  streets  are 
often  better  than  long  Straight  ones,  although  the  latter  arc  more  in 
favor  with  municipal  engin^-ers  as  affording  imposing  vistas.  At  the 
same  time,  the  con\'eiiience  of  business  nmst  not  be  overlooked,  and 
diagonal  streets  are  needed.  Washington,  D.  C,  is  a  good  example 
of  an  ingenious  arrangement  of  street  lines. 

All  streets,  large  or  small,  should  be  thoroughfares:  that  is.  be 
open  freely  at  eaeh  end.     Blind  alleys  are  highly  objectionable. 

Open  Spaces. — One  of  the  most  serious  defects  in  tJic  plan  of  large 
cities  is  the  IhcIc  of  open  spaces.  This  lack  is  not  met  wholly  by  the 
location  of  large  parks  on  the  outskirts,  nor  even  by  small  ones,  so- 
called  squares,  at  inter\'als  in  the  built-up  portions.  The  ni-«'d  is  not 
merely  for  neat  lawns,  fountains,  gravel  walks,  trees,  and  statues: 
playgrounds  for  children  are  wanted.  The  ordinar)'  square  is  a 
pleasant  place,  if  the  jmliee  supervision  is  sullicient  to  keep  away 
lotifers  and  beggars,  but  the  health  of  children  between  five  and  fif- 
teen years  of  age.  esiK-ci;ilIy  boys,  requires  playgrounds  in  which 
active  play  can  go  on  without  risk  to  property  or  passers-by.  These 
'commons*  should  be  at  frequent  inler%-al5.  and  may  with  iid vantage 
t)e  partly  shaded,  but  not  cultivated.  On  the  outskirts  of  a  growing 
city  such  spaces  arc  often  tt-mporarily  available  in  the  form  of  lands 
waiting  for  the  realization  of  the  unearned  increment,  but  these  are 
toooftendumping-grounds  for  rubbish,  the  abode  of  squatters,  or  the 
resort  of  rowdies.  Not  infrequently,  the  tract  is  below  grade,  and 
collects  stagnant  water.  To  make  commons  serviceable  in  the  cause 
of  public  hygiene  they  roust  be  under  police  control,  but  as  free  as 
possible  for  the  intended  purposes. 

Of  course,  the  development  of  a  muntcipaUty  along  the  lines  above 
indicated  cannot  be  expected  until  a  more  active  interest  in  local 
affairs  is  exhibited  by  the  citizens.  It  is  not  opportune  to  consider 
such  a  question  here,  but  in  leaving  the  subject,  it  may  be  observed 
that  much  of,  the  difficulty  would  be  avoided  by  thorough  reform  in 
the  methods  of  taxation  and  assessment  of  property. 
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Roadways 

Thv  manner  of  constructing  and  maintaining  streets  is  of  grrat 
importance  in  sanitary  enginvL-ring.  Tbc  original  roadway,  "built  on 
Adam's  plan  and  not  Macaduiu's,"  and  often  merely  a  narrow  path 
blazed  llirougli  the  forest,  had  serious  disad\'antagcs  for iransporta- 
tton,  but  its  absorbent  surface  acted  as  a  distiift^lant  fur  animal 
excreta.  The  modern  turnpike,  aud.  still  more,  the  impervious  city 
street,  offer  no  such  compensating  condition,  and  hence  the  need  for 
more  careful  supervision.  A  useful  regulation  is  to  limit  hcavj'  traffic 
to  certain  streets.  The  boulevard  system  of  Chicago  is  an  example  of 
this.  The  nutnerous  parks  of  that  city  are  connected  by  a  system  of 
ornamental  avenues,  restricted  as  to  tniflic.  Wide  streets  an-  es«-n- 
tial.^ut  tbe  cost  of  paving  and  maintenance,  apart  from  the  land 
values  involved,  is  such  that  muiiicipaltties  are  loath  to  construct 
them.  The  paving  and  maintenance  expenses  may  be  materially 
lessened  by  the  plan  noted  elsewhere — ^namely,  occupation  of  Ihc 
middle  of  the  street  by  a  sodded  area  with  low  trees,  broken  at 
inlervah  by  p.ived  paths  fur  c<jnvenience  in  cn>ssing. 

The  rapid  development  in  the  practicability  of  mechanical  appli- 
ances for  transportation  leads  to  the  hope  that  at  no  ver>*  distant  day 
the  har^e  will  be  a  stranger  to  city  streets,  and  in  such  a  case  marked 
sanitary  benefit  will  result;  for.  apart  from  the  objectionable  char- 
acter of  the  horse -droppings,  the  abolition  of  stables  will  probably  be 
attended  with  a  notable  diminution  in  the  breeding  of  common  flies. 
There  is  little  doubt  that  the  house-ny  is  more  ttian  a  mere  aniioynnee 
(sec  pages  135  and  136),  and  it  appears  from  some  recent  investiga- 
tions of  the  entomologists  of  the  U.  S.  Department  of  Agriculture 
that  these  insects  breed  largely  in  horse-manure.  The  trallic  road- 
way may  then  be  paved  with  the  concrete  materials  used  for  footwa\-s, 
the  employment  of  rubber  tires  will  eliminate  noise,  and  there  wilt  be 
little  difficulty  in  keeping  the  streets  clean.  Since  it  will  be  a  lung 
while  before  these  Utopian  conditions  will  be  realized,  the  immediate 
problem  is  to  minimixe  the  dangers  of  present  conditions. 


Street-cleaning. — The  nonabsorbenl  nature  of  the  usual  street 
paving  renders  constant  cleaning  nccessar>-.  Few  cities  exhibit 
satisfactory  work  in  this  line,  because  the  business  is  Siicrifieed  to 
political  intrigue.  The  best  method  is  that  called  the  '  block  sys- 
tem,* in  which  an  individual  wnrkmiin  is  assigned  to  each  short  sec- 
tion of  a  main  stnct  and  connected  substrcets,  and  tbc  cleaning  is 
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carried  011  at  inten-als  durinf;  business  hours,  the  inatrrials  btriog 
d<:posiltrd  in  smtabk-  ivceptacles  with  as  htllc  agitation  as  poMtible. 
Ill  one  of  the  later  nielhods  on  this  plan,  the  cleaner  uses  a  barrow 
containing  a  frame  holding  a  can  va.t  bag.  The  sweepings  are  dtimpod 
into  this  bag.  and  can  be  transferred  from  this  to  a  larger  receptacle. 
The  block  system  is  expensive. 

Sweeping  machines  are  much  used.  Tlie  street  is  sprinkled,  Uie 
dirt  collected  in  windrows,  and  these  shoveled  into  carts.  Much 
fiUIiy  dust  is  usually  produced,  and  if  the  operation  is  conducted 
during  business  hours,  a  serious  and  dangerous  nuisance  is  occasioned. 
Street-sweeping  by  machitiery  should  be  perfonncd  at  night,  but  is 
always,  unless  great  care  be  taken,  a  defective  method.  Rach  de- 
tachment of  inuehines  should  be  under  the  supervision  of  an  in- 
spector, as  the  low-class  laborers  who  do  the  work  are  usually  indiffer- 
cnl  to  any  cnnsideratiim  of  .sanitation  or  efficiency. 

The  removal  of  snow  is  a  diflicult  and  important  question.  No 
one  who  has  lived  in  cities  in  which  heavy  snowfalls  occur  needs  any 
description  of  the  offensive  conditions  that  develop  in  the  winter 
sea-soii.  Trnflic  n-quiRinenls  cause  the  snow  to  be  thrown  into  banks 
along  the  curb  line,  thus  obstructing  the  flow  of  surface  water,  inter- 
fering with  the  collection  of  ashes  and  garbage,  and 'interrupting 
street-cleaning.  Street  railway  companies  arc  prime  offenders,  as 
their  sweeping  machines  scour  the  track-ways  closely  and  throw  the 
(illh  onto  the  pavements,  and  even  over  pedestrians.  The  use  uf  salt 
along  llie  hues  of  rail, except  at  special  poinls,  hiis  been  foibi(l<len  in 
many  cities,  but  this  ordinance  is  often  violated  more  or  less  openly, 
depending  on  the  "pull '  that  the  compimy  has  with  the  city  authori- 
ties. There  seems  to  be  no  reason  for  regarding  the  use  of  salt  as 
dangerxnis  to  health,  provided  the  surface  of  the  street  is  perfectly 
drained.  Objection  to  its  use  was  originally  made  on  the  ground  that 
it  caused  diphtheriii,  but  such  a  view  would  not  now  be  ad^-.iiieeil  by 
well-informed  persons.  If  the  drainage  lines  to  tlic  sewers  and  inlets 
were  kept  fully  open,  the  use  of  salt  would  not  be  attended  with  any 
sanitary  danger.  Under  ordinary  conditions  the  only  way  of  remov- 
ing snow  is  to  cart  it  to  the  outskirts  of  tlie  city  or  dump  it  in  the 
harbor.  A  speedy  and  thorough  removal  of  snow  is  essential  to  good 
municipal  management .  Stringent  regulations  should  be  made 
against  throwing  any  kind  of  refuse  upon  the  snow  as  it  lies  in  the 
streets.  One  incidental  advantage  of  abundant  npi-n  spaces  in  cities, 
especially  the  'commons'  noted  on  an  earlier  page,  is  that  these 
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ftfTord  Toora  for  tlie  disposal  of  snow,  ance  In  the  indeiiKnl  season 
they  «-iIl  be  needed  less  for  play  or  rest. 


NUISANCES 
"City  IToises 

1'Ik^  noises  of  a  city  air  numerous  and  often  distresstng,  but  it  is 
not  prnvcd  that  tlicy  arc  directly  injurious  to  health  except  in  spe- 
cially si-nsitive  pereons.  In  fact,  theinllnenceof  noise  isgovt-nK-d  by 
habit :  tlie  regular  denizen  of  a  busy  city  is  at  first  disturbed  by  tlie 
slight  but  unfamiliar  sounds  of  the  rural  districts. 

Some  city  noises  are  unavoidable  under  present  conditions,  but 
many  others  are  wholly  uuaccessarj-  and  should  be  repressed.  Among 
the  tatter  are  the  blowing  of  locomotive  and  mill-whistWs,  the  ring- 
ing of  church  bells  and  of  fire-alarms,  the  performance  of  peripatetic 
mus!dan<i,  Ihc  use  of  fireworks  containing  high  explosives,  ami  fast 
driving  with  wagons  loaded  with  rattling  materials,  or  with  heavy 
wagoru  over  stone  pavements. 

Offensive  Trades 

The  offcnsivcticss  of  trades  may  arise  either  from  noises,  irritating  ' 
emanattonSi  dust  and  dirt  production,  or,  in  ranr  cases,  by  opera- 
tions which  attract  vermin,  especially  flies,  rats,  and  mice.  Occupa- 
tions of  this  class  need  discreet  management,  for  such  industries  are 
necessary  to  modern  civilisation,  besides  giving  employment  to  many 
persons.  Much  may  be  done  to  diminish  their  oflfensivenrss  without 
seriously  hampering  their  operations,  but  tt  is  more  satisfactory  if 
entire  series  of  offensive  trades  can  be  grouped  in  one  section  of  a  city 
and  their  detrimental  influence  thus  be  limited  to  those  who  are 
directly  or  indirectly  interested  in  them. 

One  of  the  most  offensive  and  persistent  of  city  annoN'ances  is  the 
*  smoke  nuisance.'  I'his  is  apt  to  defy  abatement  or  limitation,  for 
the  greatest  offenders  are  the  steam  railroads  that  often  stretch  their 
lines  to  terminals  in  tlic  very  heart  of  the  city.  Smoke- preventing 
appliances  of  satisfactory  character  are  now  ohtaincible.  but  they  are 
not  applicable  to  loeomotix'es.  It  is  probable  that  cities  which  suffer 
from  this  annoyance  will  have  to  await  the  invention  of  a  highly 
economical  electric  traction  system  before  the  general  abatement  of 
the  nuisance  can  be  attained. 
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BUILDINGS 

Public  Buildings 

In  iiu>d«m  dlies,  a  strong  tendency  is  noted  toward  gathering  all 
administrative  oHiccs  under  one  roof.  'I'he  'City  Hull' is  a  charac- 
tenstic  feature,  and  too  often  a  monunictit  of  bad  arcliitecture  and 
worec  sanitation.  One  point  has  been  shown  in  the  experience  of 
Philndi-lphiu — namely,  that  it  is  inadvisable  to  locate  the  executive 
offices  of  the  health  department  at  the  general  building.  In  spite 
of  all  eiTorts,  pt-rwtns  uftlicted  with  contagious  diseases  will  visit  the 
office,  and  thus  bring  infection  into  the  corridors  and  clevatois, 
Moreover,  ttie  medical  inspeeiors.  conslanlly  passing  to  and  from 
infected  localities,  arc  a  source  of  danger. 


Tenement  Houses 

Tenement  houses  are  in  much  disfavor  among  sanitarians,  yet 
when  coiLstntcled  in  a  proper  way  and  kept  under  supervision  they 
ought  to  be  as  healthful  as  individual  houses  and  more  economical. 
Indeed,  the  attitude  of  the  ni;ijority  of  persons  ou  this  question  is' 
largely  a  matter  of  nomenclature.  Tenement  houses  are  despised, 
while  hotels,  apiirlment  housw,  and  flats  are  often  approved ;  >'el  tlie 
difference  is  one  of  degree,  not  of  kind. 

Among  the  poorest  classes  of  large  cities,  especially  that  poriioii  of 
the  population  coming  from  southeastern  Europe  and  Asia,  a 
strong  tendencj-  exists  toward  serious  overcrowding,  llnuses  are 
sub-let  to  an  extreme  degree.  In  American  cities  perhaps  the  condi- 
tions ran-ly.  if  ever,  rvach  that  obserwd  in  some  p^irls  nf  Russia, 
where  single  rooms  are  sublet  in  sections  to  separate  families,  but 
the  actualities  are  bad  enough.  These  tendencies  cannot  be  over> 
come  simply  by  affording  to  the  poor  the  use  of  neat  liouses.  at  a  low, 
even  nominal,  rent.  The  sub-letting  vrill  still  gn  on.  Of  course,  a. 
landlord  who  is  directly  interested  in  the  welfare  of  the  poor  may,  by 
selection  of  tenants  and  personal  supcr^'ision,  control  his  own  prop- 
erty, but  such  alirui<itic  spirit  ciinnol  be  counted  as  a  notable  factor 
in  the  improvement  of  the  slums.  The  conditions  must  he  met  by 
recognizing  the  tendency  .ind  its  cause,  and  directing  the  former,  if 
possible,  into  sanitary  phases. 

It  seems  pmbable  (hat  beiKfit  to  both  bodily  and  moral  health 
(the  latter  by  no  means  of  slight  moment)  could  he  secured  by  the 
construction  of  large  tenement  tiouscs.     Several  conditions  must  be 
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met  in  these.  As  noted  under  "HosfHtals,"  absolute  Grc-pnx^  con- 
stniction  should  not  be  attcmpl^d,  but  st«el.  cement,  terra-cotta, 
Bn<)  expanded  metal  now  available  will  reduce  the  fire  risk  to  a 
minimum.  A  central  healing  and  lighling  plant  will  further  dimin- 
ish the  dangpT  from  fire.  Dangerous  fuels  should  be  absolutely  for- 
biddcD.  The  details  of  windows,  ventilators,  walersupply.  und 
drainage  are  problems  easily  solved  by  architects  and  builders, 
0\-ercrowding  must  be  controlled  by  not  allowing  less  than  a  certain 
amount  of  space  to  a  certain  number  of  people,  with  alusfilule  prohibi- 
tion of  subletting  or  taking  lodgers.  Such  a  tenement  house  should 
be  located  on  a  block  bounded  by  four  streets  of  fair  width,  with  a 
central  building  for  the  power  plant  and  other  general  appliances. 
There  is  no  reason  why  any  of  the  serious  defects  of  the  nolonous 
New  York  tenement  district  should  be  repeated  in  such  an  estab- 
lishment. 

The  desire  to  economize  land  will  lead,  unless  reslrictcd  by  building 
laws  properly  enforced,  to  the  practical  obliteration  of  yard-space, 
and  serious  sanitary  disadvantages.  Kxtreme  instances  of  this  are 
seen  in  the  New  York  tcnementdislrict,  a  space  of  only  45  centimeters 
(18  inches)  being  in  some  cases  all  that  has  been  allowed  between  the 
rear  walls  of  back-to-back  buildings. 


Roof-gardens 

The  vast  roof-space  of  modem  cities  goes  almost  wholly  unutilized. 
In  ancient  limes  the  house-top  was  an  important  part  of  the  house, 
and  the  condition  is  maintained  at  present  in  the  East.  The 
older  methods  of  construction  of  houses  in  most  Eurojieun  and  .Amer- 
ican cities,  with  strongly  pitched  roofs,  dillicult  of  access,  prevented 
any  utilization  of  the  space;  but  in  modem  buildings  the  slope  is 
slight  and  the  manner  of  internal  construction,  especially  the  use  of 
elevators.  1ms  brought  even  the  highest  roofs  within  convenient 
reach  of  the  pavement.  A  large  school -building  in  Philadelphia  has 
the  play-ground  on  the  roof,  which  is  protected  by  a  metal  cage  to 
prevent  anything  falling  into  the  street.  Tlic  roof-garden  as  a  place 
of  summer  amusement  has  found  limited  development  in  some  of  the 
largest  cities;  but  what  is  needed  is  the  general  utilization  ot  dty 
house-tops  as  breathing  and  pltiy  places,  esprcially  for  those  who  can- 
not go  to  the  countrj'  or  seashore  in  the  summer,  and  who  Uvc  in 
houses  thrtt  have  no  yards,  or  but  a  small  yard -space. 

The  general  cultivation  of  gardens  on  the  roofs  of  dwellings  would 
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have,  in  addition,  a  double  advantage:  it  would  afford  interesting 
outdoor  employment  for  some  persons  in  the  household  and  would 
aid  in  developing  an  interest  in  plant  culture. 

In  hospitals,  roof-gardens,  and  even  open-air  wards  on  the  roof, 
will  prove  of  great  advantage  in  many  ways. 

Recreation  pavilions  along  the  harbor  front  are  of  much  value 
for  the  poorer  classes.  They  may  be  constructed  without  in  any  way 
interfering  with  commerce;  in  fact,  usually  facilitate  it,  for  the  street 
level  of  the  wharf  is  utilized  for  all  commercial  purposes,  while  the 
recreation  pavilion  is  on  the  upper  floor,  high  enough  to  be  out  of 
the  way  of  vessels  and  serving  as  a  roof  to  the  wharf  proper. 


CHAPTER   II 

MUNICIPAL  HEALTH  ORGANIZATION 

Sanitary  A  nlhoritUs.     Hosfntab — Hotpitals  for  Contagious  Diseases. 
Quaranltiu:    Notificalian.     Control  of  Venereal  Diseases, 


SANITARY  AUTHORITIES 

Tor  xxxtWf  years  it  hus  Imxii  cusloman,'  tu  place  the  sanitary  suprr* 
vision  of  commtinilics  in  charge  of  a  special  organisation,  most  com- 
monly a  limited  number  of  persons  exercising  definite  legislative 
functions,  and  usually  termed  the  Board  of  Health)  and  a  regularly 
commissioned  <ifticer  exercising  executive  functions,  usually  desig- 
nated Health  Officer.  It  is  obvious  that  the  medical  profession 
should  be  well  represented  in  any  body  exercising  sanitary  control, 
tjut  it  is  far  from  uccesitary  that  such  control  should  be  wholly  in 
medical  hands.  Considerable  information  as  to  the  proper  method 
of  organizing  such  bodies  can  be  gleaned  from  the  history  of  llie  city 
of  Philadelphia,  which  has  had  an  active  and  well -organized  health 
department  for  over  a  century,  and  which  has  passed  through  many 
phases  of  sanitary  emergency.  Probably  the  form  of  organization 
existing  just  prior  to  the  adoption  of  the  present  city  charier  was  the 
most  efficient.  At  that  time  and  for  many  years  previously  the 
Board  of  Health  consisted  of  twelve  uietnbcrs.  of  whom  nine  were 
appointed  by  the  local  judges  and  three  elected  by  the  city  councils. 
The  health  olTicer  and  special  quarantine  oiTicers  were  appointed 
by  the  governor  of  the  State,  and  were  subject  to  the  orders  of  the 
Boarrl.  Several  jihysicians  were  always  among  the  membership. 
The  plan  seemed  to  work  well  and  prevented  the  dominating  influ- 
ence of  any  political  leader. 

Boards  of  Health  and  health  officera  may,  of  course,  exerdse 
much  favorable  influence  on  sanitary  conditions,  esjiecially  if  not 
extremists  or  abnormally  indifferent  to  scientific  methods.  A  \'ery 
important  part  of  their  work  is  the  collection  and  prompt  publtcalion 
of  correct  vital  statistics.  This  is  done  in  most  cities  of  the  ci\'il- 
izcd  world,  but  unfortunately  the  classification  of  diseases  is  not 
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uiufonn  and  the  manner  of  indicating  Ihe  locality  of  each  death  is 
often  cop/using  to  all  but  local  experts.  American  cities  arc  usually 
divided  into  ward$,  the  boundaries  and  even  the  desgnations  of 
whic)i  arc  determined  by  political  or  often  personal  impulses,  and  do 
not  conform  to  geographic,  industrial,  or  demographic  conditions. 
The  statistics  arc  reported  for  each  ward.  Several  cities,  notably 
Chicago  and  Baltimore,  issue  with  the  reports  an  outline  map,  sliow- 
ing  the  locHiun  of  important  cases.  Tlic  Chicago  health  authorities 
haw  divided  that  city  into  '  sanitary  districts/  and  report  the  mor- 
tality in  tocb  of  these,  with  appended  figures  as  to  total  population. 
In  this  way  the  prevailing  unsanitary  conditions  in  any  district  arc 
indicated  clearly  in  the  report.  It  would  be,  of  course,  a  great  step 
forward  if,  in  addition  to  mortality  statistics,  the  statistics  of  illness 
could  be  secured,  but  thisis  impossible  under  present  conditions. 
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HOSPITALS 

Public  and  private  interests  will  be  subserved  by  an  arrangement 
of  hospitals  some wimt  difTcreut  fn>m  that  which  prex'ails  at  pn'sent. 
eigencies  of  life  in  large  cities  render  necessary  small  hospitals 
jy  points  for  the  treatment  of  bodily  injuries  and  sudden  ill- 
nesMS,  but  many  classes  of  cases,  notal>ly  those  of  a  mildly  communi- 
cable character.— as.  for  example,  typhoid  fever  and  tuberculosis, — 
and  also  the  so-called  iucunthle  cases,  could  with  advantage  to  luitient 
and  community  be  cared  for  in  buildings  well  outside  of  the  built-up 
districts.  With  modem  methods  of  transportation  (and  iiuilahle 
vehicles),  especially  if  the  electric  and  steam  railways  were  utJIixed, 
the  sick  coidil  1h'  carried  several  miles  with  less  discomfort  than  for- 
merly attended  conveyance  a  few  hundred  yards.  Tlie  rubber  tire 
is  one  of  numerous  benefits  of  advance  in  mechanical  construction. 

Hospitals  caring  for  actively  contagious  diseases  should  be  placed 
in  sparsely  populated  districts,  and  preferably  ivell  surrounded  by 
trees,  but  it  is  not  at  all  unlikely  that,  with  improved  methods  of 
hospital  construction,  increased  efficienc)'  in  disinfection,  and  more 
accurate  knowledge  as  to  the  means  of  diffusion  of  contagion,  cases  of 
actively  contagious  diseases  could  safely  be  treated  in  a  closely  popu- 
lated district.  I'ri-sent  methods  are.  however,  too  defective  to  permit 
this.  It  has  been  proposed  that  the  buildings  for  contagious  cases 
should  he  made  entirely  of  combustible  material  and  completely 
destroyed  after  a  few  years'  u»c. 
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Ib  tbe  construction  of  Urge  pennaoeot  hospital  buildttt]^  many 
poinu  Rqdie  ^lectal  attenlion.  Forced  draft  ventilniion  is  tbc 
most  satisfactory  fornL  Absolute  fireproof  construction  is  regarded 
by  many  arcbilects  as  unattainabJe  at  present,  but  so-called  'slow- 
burning'  construction  is  applied  to  large  buildings.  It  would  proba- 
bly be  best  to  dispense  with  cellan  altogether,  storage,  beating,  light- 
ing, power,  and  laundry  plants  being  placed  in  a  separate  building. 
If  cellars  are  iis<-d,  they  should  be  largely  abovT  the  ground  te^'cl. 
well  lighted  and  ventilated,  and  by  rigid  and  frequent  iiispectioa 
kept  free  from  rubbish.  The  walls  and  floors  should  be  well 
cemented,  so  as  to  keep  out  rats  and  inioe.  Especial  care  must  be 
taken  to  prevent  these  animals  cnlering  through  ventilation  shafts 
or  abandoned  pipes,  welk,  or  drain  connections.  In  all  the  wall  and 
Boor  coDstnictions  above  the  cellar  k-vcl  the  importance  of  prevent- 
ing the  iiiri^fiads  of  rals  and  mice  should  also  l>e  kept  in  view,  for  they 
are  carriers  of  infection  not  tncrcly  in  their  bodies,  but  through  the 
agenr>'  of  parasitic  insects  that  inluibit  their  fur. 

In  the  general  construction  of  the  hospital,  especially  in  the 
kitdien,  laundry,  and  power-housr,  in  short,  wherever  warmth  and 
dampness  may  occur,  the  danger  from  roaches,  ants,  and  less  enm- 
mon  insects  should  be  borne  in  mind.  Crevices  must  be  avoided 
wherc\-er  possible.  Washslands,  sinks,  stationary  tubs,  and  such 
appliances  should  be  made  in  single  pii-ces  and  set  so  as  to  leave  no 
crevices  between  them  and  tlie  wall  and  floor.  As  sucli  idesil  condi- 
tions cannot  always  be  realized,  methods  of  disinfection  by  steam, 
fomialdehyde  vapor,  or  insect  powders  should  be  provided.  All 
rooms  should  be  constructed  with  rounded  angles  and  without  cor- 
nices or  fancy  molding.  Even  the  now  popular  picture-molding  is 
objectionable.  Board  floors  as  ordinarily  laid  arc  receptacles  for 
much  dust  and  dirt.  The  hardwood  close-fitting  floors  arc  better. 
Cement,  expanded  metal,  glazed  tile,  terra-cotta,  and  other  modem 
inventions  in  building  material  should  be  utilized  as  much  ax 
possible. 

Every  year  adds  to  the  appreciation  of  the  importance  of  light  and 
fresh  air  in  maintaining  or  restoring  health.  It  is  true  that  the  value 
of  these  agents  lias  never  been  forgotten,  but  they  have  often  been 
assigned  a  rather  passive  agency  in  therapeutics.  We  now  know, 
however,  thai  several  formsof  radiant  energ>'identiciil  with  or  accom- 
panying light  pass  into  and  even  through  the  animal  body,  and  that 
such  forms  of  energy  arc  more  or  less  antagonistic  to  microbes. 
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Hcncv  the  value  of  lar^  open  grounds  around  hospitals,  pavilions, 
and  sun  parlors,  and  of  the  utilization  of  roof  area. 

It  also  seems  probable  that  musk  has  a  favorable  effect  upon 
health. 

Pay  Hospitals  for  Contagtous  Diseases. — Tlie  gmwing  appre- 
ciation of  ilic  importaiKT  of  isolation  in  some  forms  of  disease  has 
resulted  occas*onaIIy  in  severe  Rstrictions,  sanitary  authorities  in- 
asttng  upon  strict  quarantine  of  houses  or  upon  removal  of  the  pa- 
tient, and  sometimes  others  of  the  family,  to  a  hospital  for  eoala- 
gious  diseases.  As  such  hospitals  are  almost  always,  under  present- 
day  methods,  public  institutions,  Irt^ating  mostly  the  poor  and 
pauper  class,  well-to-do  families  are  much  distressed  by  the  alterna- 
tive prcsi'nted  of  either  shutting  themselves  up  as  prisoners  io  the 

,  bouse  or  going  to  a  public  institution  where  more  or  less  objectionable 
iturt-s  exist.     To  meet  this  emergency  pay  bospitals  for  contagious 

[diseases  slMiuld  be  establisJicd.  They  slmuld  be  located  well  nulside 
of  built-up  limits,  wholly  under  prix-atc  control,  although  it  will 
doubtless  ]}c  required  tluit  the  local  authorities  most  concerned  shall 
avc  some  authority  over  admissions  and  discbarges,  and  power  to 

^cnforc^  all  nec<rssary  precautions  in  regard  to  disinfection  of  at- 
tendants and  victors,  of  mail  matter  and  clothing,  etc 


QUARANTINE 

This  term,  originally  applied  only  to  restrictive  measures  in  con- 
nection with  eommcrcc,  is  now  extended  to  cover  all  methods  for 
prevention  of  direct  contagion.     The  original  quarantines  were,  as 

[the  word  indicates,  detentions  for  forty  da>'S,  a  barbarous  sj-stcm 
which  rarely  accomplished  the  benefit  'expected.  The  rigor  of  the 
system  has  been  gradually  ameliorated  until  at  the  present  time 
ng  enlightened  nations  it  rarely  constitutes  a  burden.     Recent 

''progress  in  knowledge  of  the  manner  of  communication  of  disease 
leads  to  still  further  relaxing  the  procedure.  It  may  be  now  assumed 
that  few,  if  any.  articles  of  cargo  will  convey  disease.  Even  old  rags, 
about  which  so  much  discussion  has  been  held,  arc  scarcely  matters  of 
concern  for  the  quarantine  authorities.     It  is  not  improbable  that 

lings  ollected  within  a  short  distance  of  the  point  of  their  use  or 

'manufacture  liavc  conveyed  smallpox  and  itch,  but  it  has  not  been 
proved  that  rugs  carried  on  long  sea-voyages  have  been  the  cause  of 
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any  trouble.  The  fear  of  conveyance  of  cholera  t>y  such  tncans  can 
be  scarcely  maintamcd  now.  The  personal  effects,  especially  cloth- 
ing, ol  infected  persons  arc  still  n-gurde<l  as  dangvroug.,  but  in  m-i-11- 
etjuippcd  quarantine  stations  the  disinfection  of  such  articles  is  easily 
accomplished  and.  therefore,  but  little  dt-tention  should  resiilt. 

The  practice  of  detaining  vessels  for  scvcjal  days,  for  observation, 
as  it  is  termed,  is  very  objectionable.  If  infected  persons  l>e  detected 
or  suspected  on  any  vessel,  tlic  proper  plan  is  to  remove  all  the  crew 
and  passengers,  together  with  their  baggage,  to  commodious  and 
healtliful  quarters  at  the  quarantine  station,  disinfect  t]ie  places 
occupied  by  the  crew  and  passengers,  send  the  vessel  to  its  destina- 
tion, and  discharge  the  cargo. 

The  liability  of  railroad  trafBc  to  extend  disease  creates  a  sani- 
tary problem  f>i  grcnl  difficulty.  In  sonic  parts  of  tlie  United 
States,  bodies  of  armed  citizens  have  been  stalionetl  on  all  ave- 
nues of  travel  from  an  infected  district,  tlte  so-called  'shotgun 
quarantines.'  common  during  yellow  fever  outbreaks.  No  satis- 
factory method  of  dealing  with  railroiul  traffic  from  infected 
districts  has  been  devised,  although  considerable  attention  has  been 
paid  to  the  question.  The  disiiifeclion  of  ordiii.iry  freight  is 
impracticable,  but  fortunately  is  not  likely  to  be  needed.  T\k 
disinfection  of  passenger  cars  is  secured  only  with  such  cost  and 
delay  as  to  amount  to  a  suspension  of  traffic.  Recent  experiments 
have  shown  that  even  tlie  liberal  use  of  fonuaUlehyde  is  of  un- 
certain value. 
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A  more  important  and  difficult  question  is  that  concerning  the 
prevention  of  contagion  in  communities.  The  intimacy  that  exists 
among  persons  of  the  same  neiRhborhnnd,  parliculiirly  among  chil- 
dren, and  the  fact  that  several  ol  the  most  dangerous  cunimunicable 
diseases  may  assume  forms  in  which  the  symptoms  arc  scarcely 
noticeable  and  yet  the  contagiousness  be  active,  render  the  restriction 
of  disease  verj"  difficult.     .\11  progress  in  this  resjx-el  is  hampered  by 

Lthe  ignorance  of  the  mass  of  the  people  and  consequent  indiffcrriKC 
to  the  advice  of  medical  authorities.  Kot  a  lillle  inlerfcrence  arises 
from  the  indifference  or  even  antagonism  of  professional  politicians. 
The  establishment  of  house  quarantine  depends  on  notification; 
that  is.  transmitting  to  the  central  sanitary  authority  prompt  infor- 
mation as  to  the  location  of  the  patient.  El  is  obvious  that  such  a 
system  will  be  worse  than  useless  unless  it  is  uniformly  observed, 
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a  result  ttmt  can  only  be  attained  by  the  enforcement  of  penal  stat- 
utes. The  penalty  is  usually  a  considerable  fine.  Many  difficulties 
are.  however,  eiKOuntered.  even  in  the  most  intelligent  and  best- 
ordered  communities.  The  recognition  of  reportable  disease  is  tlie 
duty  of  the  medical  attendant,  but  all  sorts  and  conditions  of  men 
and  women  will  be  found  in  the  ranks  of  those  practising  ttiedicine 
in  a  large  city.  Many  jiersons  do  not  consult  a  physician  except  for 
serious  illness,  and  some  of  the  most  contaKions  forms  of  disease 
may  be  so  slight  ns  to  be  unnoticed,  f'liilure  to  report  is  by  no  means 
limited  to  the  more  ignorant  practitioners;  educated  and  experi- 
enced persons  often  mistake  diseases,  and  phv'sicians  may  be  willing 
to  suppress  a  re|X)rt  and  risk  being  mulcted  in  a  fine  rather  thun  sub- 
ject a  wealthy  patient  to  the  annoyance  of  quarantine  or  interfer- 
ence by  tlie  health  authorities.  A  serious  dilViculty  of  the  notifica- 
tion s^-stcm  is  the  selection  of  the  diseases.  If  all  contagious  diseases  j 
are  to  I>e  included,  it  will  )>e  necessary  to  report  many  skin  diseases, 
all  venereal  diseases,  tuberculosis,  and  whooping-cough.  Indeed. 
influenza  and  scmie  common  catarrhal  affections  might  be  in  the  same 
category.  It  seems  improbable  thai  any  such  searching  system  will 
be  adojjted.  Some  diseases  are  included  not  t)ecausc  of  any  ptissible 
contagiousness,  but  as  an  index  of  important  sanitary-  conditions. 
Typhoid  fever  and  malaria  are  in  this  class.  The  udvis;ibility  of 
notilication  for  tuberculosis  has  been  much  discussed  among  medical 
authorities  for  several  years.  It  seems  that  the  principal  effect  of 
such  discussion  on  the  community  at  large  has  been  to  develop  an 
abnoniial  fear  of  the  affection,  and  even  to  lead  some  sanitary 
authorities  to  unnecessarily  extreme  measures.  Such  nolihca- 
tioii.  however.  h<ks  a  value  similar  to  that  in  the  ease  of  typhoid 
fever — namely,  as  an  index  of  sanitary'  conditions;  and  affords 
to  health  authorities  opportunity  to  examine  premises,  institute 
sanitar)'  reforms  tn  house-arrangements,  and  give  advice  as  to 
tlic  means  by  which  the  danger  of  contagion  may  be  lessened. 
Strict  segregation  of  tuberculous  palients  or  removal  to  a  hospital 
docs  not  seem  to  be  required  in  most  cases.  It  is  generally  be- 
lieved that  the  contagion  is  spread  largely  by  the  sputum,  hence 
the  necessity  of  encouraging  habits  which  will  secure  the  destruc- 
tion of  this  material.  This  principle  ha.s  led  to  efforts  in  many 
cities  to  prevent  spitting  on  the  sidewalk  and  in  public  convey- 
ances. It  is  doubtful  if  either  of  these  practices  has  great  influ- 
ence on  the  distribution  of  the  disease.     The  drying  of  the  sputum 
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and  its  exposure  to  sualigtit  probably  sterilizes  it  rapidly;  if  ii 
remams  moist,  the  buciUi  do  not  rise  from  it.  Tbc  spitting  babit, 
so  coiiinion  in  American  cities,  must  be  corrected  by  appeal  t< 
the  sense  of  dccrm-y  und  clvnnlinrss  and  iiot  by  false  alanns. 

House  quarantine  may  be  carried  out  by  amply  placarding  the 
bouse,  as  a  warning  to  persons  iMt  to  enter,  or  by  establishing  a 
guard  an<l  allowing  no  pas&ing  to  and  fro.  Tlic  latter  method  has 
been  extensively  carried  out  in  Pbiladclpbia  during  tbc  present 
winter  (iqoi-oj)  in  connection  with  sinalljwx  cases,  but  it  appears 
from  some  recent  statements  of  experienced  persons  that  it  has  not 
produced  results  beneficially  commensurate  with  the  liardships  it 
imi>osts. 

Isolation  of  those  sick  with  contagious  disease,  with  due  pre- 
cautions in  the  sick-room,  and  thorough  disinfection  of  the  house 
and  its  contents  after  the  termination  of  the  illness  will  tistially  be 
efficacious.  When  the  disease  is  highly  contagious  (smallpox, 
typhus  fever,  plague)  or  when  isolnlion  and  sick-room  precautions 
are  not  likely  to  be  fully  enforced,  the  patient  should  be  removed 
to  a  hospital,  and  the  Ivnise  and  its  contents,  especially  the  cloth- 
ing of  the  other  rcadents,  be  disinfected.  With  smallpox,  vaccin- 
ation of  all  the  residents  and  other  persons  that  may  have  been 
exposed  should  be  required,  and  these  kept  under  such  obscr^'ation 
as  will  enable  the  authorities  to  determine  the  course  of  the  vac- 
cination. Persons  refusing  to  be  vaccinated  should  be  placed  for 
the  incubation  period  in  some  detention  ward. 

Domestic  animals,  especially  house-pets,  are  probably  respon- 
sible for  many  cases  of  transmission  of  contagion,  as  arc  also  the 
homeless  cats  and  dogs  so  conmion  in  cities,  and  should  not  he 
overlooked  in  local  quarantine.  This  source  of  danger  will  prob- 
ably be  best  met  by  laws  restricting  the  keeping  of  such  animals, 
and  by  providing  for  the  catching  and  killing  of  all  homeless  ones. 
The  enforcement  of  such  systems  must  await  the  development 
of  a  much  more  enlightened  public  sentiment  than  now  generally 
obtains  among  the  large  mass  of  citizens. 

The  restriction  of  venereal  disease  has  been  the  subject  of  much 
discussion  among  medical  and  sanitary  authorities  and  of  some  Icgis- 
Istioo.  Many  persons  fa\'or  a  system  of  registration  and  examina- 
tion of  prostitutes,  but  this  has  not  been  shown  to  be  of  material 
advantage.  It  reaches  only  the  regular  pmslilutes.  leaving  the 
large  class  of  clandestine  ones  uncontrolled.     Moreover,  the  detection 
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of  venereal  disease  in  women  is  often  difficult  or  uncertain,  and  since 
inspection  can  be  made  only  at  reasonable  intervals,  say,  a  week  or 
ten  days,  infection  may  be  fully  developed  between  two  examina- 
tion periods.  No  system  of  control  provides  for  restraining  infected 
men  except  in  the  case  of  soldiers  and  sailors.  Some  authorities  have 
suggested  that  brothels  should  be  restricted  to  particular  sections  of 
a  city,  but  while  advantage  in  police  supervision  might  thus  be  se- 
cured, it  does  not  seem  likely  to  be  of  sanitary  benefit. 

It  is  sometimes  asserted  that  good  maybe  done  by  spreading  infor- 
mation as  to  the  dangerous  character  of  all  venereal  diseases,  but 
while  the  fear  of  the  effects  of  such  diseases  does  have  some  deterrent 
influence,  it  is  not  great.  Most  men  are  willing  to  take  the  risks. 
The  discovery  of  efficient  preventive  or  rapidly  curative  measures 
would  minimize  the  baleful  effects  of  these  diseases  more  than  any 
disciphnary  method,  though  they  might  operate  unfavorably  as  re- 
gards general  chastity. 


CHAPTER  111 

FOOD-SUPPLY  AND  WATER-SUPPLY 

Food-supply — Adultfralion:  Milk:  Adulit-rants  and  Preservativrx ; 
Contamtntilion  irith  Pulhogenic  Organitms.  Water-supply — Source; 
Pollution;  Purification;  Filtration. 

FOOD-SUPPLY 
The  adulttration  of  food  is  a  widespread  evil,  and  no  method  of' 
legislulinn  has  succeeded  in  deuling  with  it  satisfactorily.     Many, 
forms  of  adulteration  arc  probably  more  fraudulent  than  injurious 
but  enoiigli  of  liiirinful  abuse  exists  to  nwuVi-n  the  active  interest  of 
sanitarians.     Unfortunately,  much  nonsense  has  been  uttered  and 
written  on  Ihis  topic.     Some  eminent  and  influential  sunitar)*  au- 
thorities unfamiliar  with  the  principles  of  physioloK>'  or  patholo^l 
have  pronounced  positive  judgments  without  good  reason.     More-' 
over,  industrial,  agricultural,  and  commercial  interests  control  the 
law-making  power,  and   hence  reformatory'  legislation  has  some- 
what of  a  bizarre  character.     It  is  not  possible  in  the  light  of  present 
knowledge  to  determine  the  extent  or  character  of  disease  produced 
by  food  adulteration.     In  a  few  cases  we  have  direct  cUnical  evidence 
of  the  effect,  as  when  poisonous  elements  are  introduced  into  food 
articles  by  accident  or  carelessness.     An  instance  of  this  was  the 
scries  of  lead-poisonings  thai  occurred  in  Philadelphia  from  the  us 
of  lead  chroniale   (chrome  yellow)  as  a  color -substitute  for  eggs,^ 
Another  instance  is  the  large  number  of  cases  of  arsenical  neuritis 
that  lately  occurred  in  Hn^iland,  in  consequence  of  the  use  of  an 
arsenical  glucose  in  Ihe  making  of  beer.     The  latter  incident  illus- 
Irates  vx-ry  well  the  indirect  and  insidious  manner  in  which  food 

Ladulleration  may  cause  injurj'  to  health.  The  so-called  'brewing- 
sugars'  used  as  substitutes  for  malt  were  prepared  by  the  action  of 
sulphuric  acid  on  starch  or  cane-sugar.  By  a  change  in  the  manner 
of  making  the  acid,  an  appreciable  amount  of  arsenic  was  introduced, 
which  passed  into  the  brewing-sugar  and  from  this  into  the  beer. 
leaving  out  these  specific  types,  we  may  recognize  tlie  following 
injurious  practices  in  general  adulteration : 
I ^ 
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Tlic  digestibility  or  nutritive  value  of  food  is  diminisbcd  in  many 
ways:  By  substitution,  us  when  cotlonwed  oil  is  put  in  place  of  nli\-« 
oil,  olcomargarin  for  butter,  glucose  for  cane-sugar ;  by  dilution  willi 
or  without  some  concealing  nianipiiliition,  as  in  walc-ring  or  $.kiinming 
milk,  adding  inert  materials  to  flour;  or  by  addition  of  presenra- 
lives.  FiiihI  iiiny  be  rcndennl  harmful  by  direct  addition  of  poison- 
ous colors  or  Savors,  but  this  source  of  dangvr  is  now  less  conunou 
than  formerly.  All  data  available  seem  to  indicate  that  most  of  the 
synthetic  (coal-tar)  colors  are  of  no  sanitar)'  significance  in  the  quan- 
tities in  which  they  itrv  usuiilty  emplowd. 

It  seems  probable  that  most  harm  is  done  by  UDclean  food,  using 
this  term  in  a  wide  sense  lo  include  not  only  contamination  with 
common  dust  and  dirt,  but  with  dilTercnt  living  organisms  ranging 
from  bacteria  to  entnzoa.  Many  of  the  dangers  of  this  class  arc  as 
yet  not  recognized  with  precision,  some  arc  wholly  unsuspected,  but 
a  large  number  is  now  clearly  known.  No  food  article  is  more  im- 
portant from  this  point  of  view  than  milk.  This,  being  taken,  as  a  , 
rule,  niw,  and  pnncipnily  by  infants  and  invalids,  becomes  an 
active  agent  in  the  distribution  of  disease  unless  collected  and  trans- 
ported under  conditions  of  extreme  care.  For  many  years  sanitary 
auUiorities  have  been  concerning  themselves  almost  entirely  with  the 
question  of  chemical  analysis  of  milk  and  disputing  about  standards 
and  limits  of  composition ;  but  watering  and  skimming  of  milk  are  of 
trilling  importanet.'  ti>  the  public  health  compared  with  the  (|ueslion 
of  cleanliness.* 

Milk  may  convey  disease  in  several  ways.  Specific  afTectirins  in 
the  animal — for  example,  tuberculosis — may  infect  the  milk;  con- 
tagious or  infectious  diseases,  as  scarlatina  or  typhoid  fever,  among 
the  persons  on  the  farm  may  he  carried  by  it.  Typhoid  epidemics 
from  milk  have  Iteen  rec»>rded  in  many  places.  In  the  wann  wiisun 
of  the  year  milk  improperly  collected  may  become  so  rich  in  putre- 
factive micn)bes  as  to  pri)duc<'  serious  intestinal  disturbance. 

The  only  protection  against  these  dangers  is  extreme  cleanliness, 
and  this  condition  can  be  maintained  only  by  strict  supervision. 
Experience  has  shown  that  neither  the  producers  nor  the  purveyors 
of  milk  can  be  depended  up<»n  to  exercise  proper  control.  Even 
when  they  arc  willing  to  do  so,  they  often  do  not  have  ihc  nceessary 
knowledge.     Private  enterprise  has  offered  some  successful  examples 
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of  proper  methods  in  milk  production.  Th«  plan  established  by  the 
Philadelphia  Pediatric  Society  has  been  very  satisfactory.  This 
Society  hits  made  an  agreeincnl  with  ci;rtiiin  milk  producers  1o  rstab- 
Ush  an  expert  inspection  at  rcf^Iar  iRtcr\'als.  and  allows  those  who 
accept  that  inspection  to  use  the  Society's  certificate. 

The  proper  method  of  milk  production  is  exemplified  by  the 
dairy  at  Thomdak-,  1'a.  In  this  dairy  constant  supervision  is  main- 
tained by  ^-etcriiiar^'  surgeons,  none  but  healthy  cattle  lieitig  allowed 
in  the  herd.  The  stables  are  so  constructed  as  to  be  well  lighted  and 
eaiiily  ventilated.  All  milking  is  done  in  a  .special  room  not  directly 
connected  with  the  stable.  Milk  is  passed  into  the  cooling  and 
Imlllini;  room  throtigh  a  filter;  no  direct  personal  communication 
between  these  two  rooms  is  permitted,  l-arra  hands  are  under  super- 
vision both  a.1  to  penomd  habits,  clothing,  and  home  association.*. 
Tile  milking  and  bottling  room  can  be  sterilized  with  steam,  if  needed. 
All  containers  are  regularly  Rterilized.  A  large  pasicnriwng  appnm- 
tus  is  in  use.  by  which  a  still  more  thorough  protection  is  afforded. 
11ie  annexed  illustrutionsshuw  these  imptovnl  meth<Kls.  (I-'ig^-  86, 
87,  and  88.)  Tlic  results  of  such  reforms  arc  notable.  Clean  milk 
kcei>s  much  iH-tter  thiin  unclean,  and  hence  liability  to  tlic  use  of  pre- 
scrvatives  is  avoided.  It  does  not  have  the  objectionable  odor  and 
taste  of  common  milk.  The  wholesomeness,  osptciully  for  infants' 
food,  is  far  above  tliat  of  the  ordinar\-  pro<luct.  The  possibihty  of 
distritniting  epidemic  diseases  is  almost  wholly  avoided.  The  difter- 
encc  in  quality  between  the  two  classes  of  .milk  is  strikingly  shown 
by  the  differvnee  in  bacteria  present.  The  clean  milk  has  usually 
less  Uian  5000  microbe  colonies  to  1  cubic  centimeter:  common  milk 
has  usually  ov-er  500,00a. 

Ignorance  in  rcgan!  to  the  effects  of  many  forms  of  adulteration 
has  led  to  exaggeration  of  danger  in  some  cases  and  undue  ininiiniza- 
tionof  it  in  other  cases.  As  noted  above,  it  Is  not  probable.at  least 
it  is  not  pnivwl.  that  the  minute  amounts  of  coal -tar  etilors  coninionty 
used  aa-  injurious.  It  is  not  yet  established  Uiat  all  kinds  of  pre- 
9cr%'Blivi-s  are  hurtful.  The  elaborate  rfsearches  of  Tunnicliffc  and 
Rosenheim,  lately  published,  have  failed  to  prove  that  any  injury 
results,  even  to  delicate  children,  from  the  use  of  food  containing 
notable  amounts  of  boric  acid,  borax,  or  formaldehyde.  It  is  alleged, 
however,  that  Htiorids  an- seriously  harmful. 

Among  the  common  adulterants  which  arc  of  uncertain  effect, 
but  likely  in  some  cases  to  do  harm,  may  be  enunierate<l  glucose, 
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used  largely  as  an  adulterant  for  s)TUps.  honey,  and  jamsand  jellies; 
cottonseed  oil,  peanut  oil,  and  sesame  oil,  used  as  adulterants  for 
olive  oil;  and  oleomargarin,  used  as  a  substitute  for  butter  and  an 
adulterant  forclieese.  Baking  powders  are  prolnably  unwhok'some, 
but  it  docs  not  appear  possible  to  decide  wliicli  class  of  these  is  most 
objectionable. 

The  statements  made  above  in  regard  to  milk  will  apply  to  se^'cral 
other  dasses  of  food — namely,  that  contamination  by  filth  or  mate* 
rial  from  diseased  animals  will  be  more  serious  than  changes  in  chemi- 
cal compo»lion  by  abstraction  of  some  ingredtenl  or  addition  of  a 
make-weight  or  diluent.  For  exaraple.  as  set  forth  in  Part  I  of 
this  volume,  the  distribution  of  typhoid  fever  i)y  oysier?  grown  in  a 
scwagc-ladcn  estuary  has  been  proved.  A  similar  danger  from 
many  form.'*  of  vegetables — for  exuniple,  s*dud  and  nulislieii — ha 
been  widely  suspected.  The  numerous  parasites  which  inhabit  the  ■ 
ti^^mes  (if  our  domestic  animals  are  a  constant  menace.  TIk-  liability 
to  tapeworm  and  trichina  has  long  been  known;  a  less  widely  recog- 
nized danger  is  that  due  lo  the  invasion  of  the  digestive  tract  by  the 
animal  parasite.  Anchylostoma  duodenaI«.  This  is  frequently  in- 
troduced by  ingestion  of  materials,  especially  waler.  that  have  been 
in  contact  with  surface  soil.  Iti  Porto  Rico  looo  deaths  in  a  month 
from  this  cause  have  been  reported. 

It  will  be  noted  that  the  foods  which  are  most  concerned  in  these 
effects  are  those  that  are  eaten  raw  and  fresh  or  ver>-  slightly 
cooked.  Thorough  cooking  is  a  remedy  against  most  infections. 
Long  keeping  or  heavy  salting  lias  also  a  beneficial  effect,  but  not 
nearly  so  marked  as  cooking.  Brief  exposure  to  low  temperatures, 
even  to  thai  of  liquid  air.  is  of  little  advantage  as  a  measure  of  disin- 
fection. 

WATER -SUPPLY 

In  modern  municipal  engineering  water-supply  and  sewerage 
should  be  considered  together.  The  dilTiculty  of  dealing  with  sewage 
is  much  increased  by  defective  methods  of  water-supply.  Unless 
careful  !uper\-ision  be  exercised,  water  will  l>c  wasted,  and  sewage 
extensively  diluted.  For  this  reason  the  purveying  of  water  by 
private  companies  will  be  often  more  satUfaclory  than  when  done  by 
the  municipality.  This  is  well  illustrated  in  the  case  of  Philadelphia, 
which  has  become  distinguished  for  its  wastefulness,  a  result  that  has 
not  inured  to  the  advantage  of  the  citizen  in  any  way,  but  has  pre- 
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vented  good  sanitary  control  of  the  water  and  increased  the  expenses 
of  Kwer-construction.     1'hr  statement  sometimes  made  that  water 
should  be  'free*  in  order  lo  eneouraKe  cleanliness  is  a  mere  piece  of 
demagogvrj',  mostly  urged  in  defense  of  persons  or  corporations  thai . 
wish  to  shirk  Uieir  jiroper  share  of  water-rents. 

The  tendency  at  the  present  day  is  to  utilize  surface  water  for  city 
supply.  In  small  eomimiiillies  eonimoa  wells  iiitd  springs  or  c\Tn 
rain-water  may  be  suDicient;  occasionally  deep  (artesian)  wells  will 
be  available,  but,  as  a  rule,  the  abuncL-ince.  uniform  quality,  and  small 
proportion  of  mineral  matter  which  arc  rt-quisite  for  the  best  develop- 
ment of  a  mixed  industrial  community,  will  be  found  only  in  streams 
and  fresh-water  lakes.  When  a  territory-  is  unpopulated  and  undis- 
turtied,  it  may  be  tfiat  surface  water  can  be  used  williout  danger,  but 
the  practical  issue  is  in  reference  lo  growing  populations  in  civilized 
countries. 

There  arc  some  erroneous  views  prevailing  in  regard  to  llic  nature 
of  Wftter-pollutioD  and  as  to  the  condition  under  which  it  is  removed. 
The  chemical  changes  in  surface  waters  are  not  ver>'  marked.  These 
wnlera  art.'  liable  to  contain  a  miscellaneous  assortment  of  living 
structures,  representatives  of  many  classes  of  animals  and  plants. 
It  is  customarj-  to  overlook  the  larger  forms  of  life,  but  they  should 
not  be  ignored  in  close  sanitary  study,  for  they  may  contribute  inju- 
rious elTects.  It  is  very  often  said  that  water  will  purify  itself  as  it 
flows,  but  this  is  a  most  indefinite  action,  and  it  will  be  entirely  un- 
safe for  the  sanitarian  to  rely  upon  the  pubhshed  observations  in  this 
regard;  for  each  riverand  each  season  will  be  a  rule  toit»clf.  It  mayj 
be  considered  that  the  processes  to  which  surface  water  are  subjected 
in  its  ordinary  condition  are  not  distinctly  purifying  agents  in  the 
mon-  exact  sense  of  the  term.  The  proper  method  of  purifying  water  | 
is  by  filtration  through  the  soil ;  this  lias  been  imitated  very  well  by  I 
filtralion  through  sand,  but  the  natural  filtration  of  the  water  of  wcllil 
ami  springs  i.*  far  more  satisfaelory  than  any  purification  during  the 
flow  of  surface  water.  That  this  is  the  case  seems  to  be  proved,  not 
only  by  nniilytie  data,  but  by  sanilar>-  experience.  It  Is  well  known 
to  chembts  that  well-water  in  districts  where  there  is  evidently  high 
soil  p«illuti(m.  and  where  the  contaminating  inlluences  are  almost 
alongside  of  the  well,  will  show  a  complete  transformation  of  all 
organic  mailer  and  a  practical  freedom  from  bacteria.  It  is  further 
known  that  waters  dcri^■cd  from  such  polluted  sources  may  be  used 
for  long  periods  without  seeming  to  cause  disease.     In  fact,  to  meet 
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this  difficulty  chemists  have  been  in  the  habit  of  designating 
waters  as  'dangerous  to  public  health,'  and  not  as  contaioing  dis- 
ease-producing agents. 

In  civilized  countries  there  is  very  littk  territory'  that  is  entirely 
free  from  invasion  by  man  or  the  domestic  animals  which  sen'c  his 
purposes.  These  animals  have  much  in  common  with  hutnaii  beings, 
sliaring  many  diseases  with  them.  Man  has  in  many  cases  differ- 
entiated them  so  that,  like  himself,  they  have  departed  from  natural 
conditions,  and,  leading  artificial  lives,  ha\-e  become  much  more  liable 
to  disease.  We  must.  Iherofore.  consider  that  domestic  animals 
may  be  sources  of  pollution  of  water,  and  not  think  only  of  occiipa* 
tion  by  human  beings.  If  an  enormous  area  could  be  pre-empted 
and  maintained,  we  might  hope  to  accomplish  somclhing,  but  such 
permanence  is  not  to  be  looked  for.  Practically,  such  territory  will 
be  found  lo  be  mote  or  less  occupied  at  the  lime  it  is  pre-empted,  ihc 
engineering  operations  for  its  preparation  will  not  be  perfect  on  ac- 
count of  tin-  cost,  and  there  will  be  no  certainty  that  it  will  be  kept  in 
perfect  condition.  Moreover,  most  munieipahtics  are  short-sighted, 
and  an  insufhdenl  amount  of  territory  will  be  taken;  the  result  will 
Ije  lliat  in  Ituic  additional  supply  is  needed,  and  this  will  be  taken 
from  collections  of  water  arising  or  existing  in  territor)'  outside  of  tlie 
original  bounds.     This  is  the  usual  history  of  such  operations. 

Apart,  however,  fmm  pollution  from  disease- producing  agents  in- 
troduced by  population,  we  may  dLstiuguish  certain  liiibilities  to 
deterioration  which  arise  from  natural  causes,  practically  out  of 
humiin  ountnil.  Various  eondilions  disturbing  the  organic  life  in 
water  arc  always  existent;  miscellaneous  pollution  with  organic 
matter  from  surface  washings  ts  constantly  taking  place:  and  in  this 
way  wc  can  at  any  time  have  aberrant  or  abnoniial  tMcterial  forms 
which  may  have  a  disease-producing  character.  We  must  also  remem- 
ber that  surface  water  receives  the  rain  and  surface  washings  directly, 
and  thai  e\fn  the  atmosphere,  particularly  that  in  the  neighborhood 
of  large  cities,  may  contain  considerable  polluling  material. 

Recently  another  probable  danger  from  surface  water  has  become 
apparent.  It  is  now  eslablished  that  the  mosquito  is  the  interme- 
diate host  of  several  parasites,  notably  those  causing  malarial  iind  yel- 
low fewrs.  While  in  most  cases  the  communication  is  by  the  bite  of 
an  insect  which  has  become  infected  by  previously  biting  an  infecte 
hum.tn  being,  yet  it  is  nut  impossible  that  the  indix-idual  disease-' 
germs  in  the  dying  mosquito  arc  carried  by  it  to  some  nearby  pool, 
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and,  the  body  of  the  insect  there  decomposing,  the  germ»  nuiy  be  set 
free  lo  infect  Utosc  who  drink  the  water.  The  genn  may  remaia  in- 
active for  n  long  lime  and  not  perish ;  c\'eu  the  dead  body  of  tlie  insect 
blown  into  the  water  may  infect  the  latter.  It  seems,  ihcrcforcthatit 
is  impossible  lo  preserve  surface  water  from  cont  ami  tint  ion,  and  when 
we  are  dealing  with  the  enormous  areas  thai  are  required  for  supply- 
ing the  water  tg  American  cities,  wilh  wa,«efiil  habits,  we  ha\T  a 
problem  wliicb  will  heavily  tax  engineering  and  administrative 
methods. 


Filtration 

Tlie  solution  of  tlie  diflTiculty  is  reached  hy  filtration.     Tlie  subject 

t  been  so  extensively  studied  that  sufficient  data  have  been  obtained 
to  kIiow  that  even  a  v'ery  impure  water  can  be  rendered  safe  for  use 
provided  ihe  impurities  are  those  which  arise  from  what  may  be 
called  'naiuml  causes,'  excluding  contamination  from  mining  and 
manufacturing  establishments.  In  most  cases  even  these  forms  arr 
eapubic-  of  trenlnu-nt.  The  safest  system  of  filtration  is  that  which 
imitates  the  natural  biologic  purification;  that  is.  the  Blow  perco- 
lation of  the  water  through  sand  or  earth,  by  which  ihe  normal 
bacteria  convert  the  oigatilc  matter  into  oxidized  fonns  and  destroy 
to  a  large  extent  the  abnormal  forms,  and,  indeed,  largely  destroy 
themselves  by  exhausting  available  food. 

r'or  filtration  on  a  small  scale  many  forms  of  apparatus  have  been 
devised.  Tlie  older  forms  employing  animal  c1i;ircnnl.  coke,  sand,  or 
powdered  quartz  were  of  little  value,  simply  straining  out  the  coarser 
suspimleil  matter.  In  the  approved  uppanitus  of  tlie  present  day, 
more  cHicient  straining  materials  are  used,  being  eitlier  a  natural  or 
an  artificial  porous  stone  diaphragm.  Thi.t  may  be  in  llie  form  of  a 
flat  plate  or  hollow  cylinder.  The  former  method  is  used  in  a  very 
popular  house  filter;  Ihe  plate,  constituting  the  botlom  of  a  stone  jar, 
is  supported  on  another  stone  jar  as  a  receptacle  for  the  filtered  water, 
the  original  water  being  placed  in  the  upper  jar.  This  filler  can  easily 
be  cleansed. 

Natural  stone  is  liable  to  contain  crevices  through  which  water  may 
pass  without  iK'ing  lluiroughly  strained;  artificial  diaphragms  arc 
less  liable  to  such  defects,  and  hence  are  preferred  by  many  sanitarians. 
Of  the  latter  form,  the  Rerkefeld  and  Pasteur  filtciB  are  most  common, 
and  have  been  highly  commended. 

All  these  forms  require  regular  cleansing  to  maintain  them  at  the 
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highest  efficiency.  Tbc  ckansing  sbould  be  by  scrublniig  with  a  ttilT 
brush  (or  tfae  material  fumishrd  with  the  Bltcr)  the  surface  upon 
which  the  suspended  matter  collects.  Sterilization  of  the  diaphragm 
by  heating  in  an  oven  to  somewhat  above  the  tempenitui?  of  too^  C 
(313°  I*-)  is  advisable.  The  diaphragms  may  also  be  sterilized  by 
fofmaldcbydc.  Gcnnicides  containing  mineral  matters  shouM  not  be 
used. 

Tlie  most  con\"cnicnt  arrangement  for  house  filtration  h  the  al- 
tacbmeat  of  the  filtering  appamtus  din-ctty  to  the  culd-watcr  pipe  so 
that  filtered  water  may  be  drawn  directly.  Under  no  circuuislances 
should  the  attachment  l>e  made  to  the  hot-Water  spigot,  nor  should 
the  water  drawn  from  the  latter  source  ever  be  used  for  cooking 
or  for  drinking  cither  alone  or  as  part  of  foods  or  beverages.  Then: 
is  always  danger  (hat  the  hot  water  will  act  on  the  lead  pipes  and 
dissolve  some  of  this  dangerous  element. 

In  large  houites  a  filtering  apparatus  is  often  attached  lo  (he  main 
supply.  In  such  cases  the  above-mentioned  diaphragm  filters  are 
usually  too  expensive  when  insialleil  in  size  snUicient  to  secure  good 
flow.  Mechanical  filters  using  a  coagulant  (generally  aluminum  sul- 
phate) and  filtering  thruugh  some  powdeR-d  material  arc  employed. 
Sand,  powdered  quartz,  animal  and  wood  charcoal,  asbestos,  spong)' 
iron,  iron  oxid.  and  paper  pulp  are  among  the  substances  that  have 
been  used.  Each  of  these  has  advantages  and  disfid vantages,  but  it 
is  not  possible  to  decide  positively  among  all  of  Uiein;  indeed,  the 
degree  of  success  obtained  with  any  material  is  nuich  influenced  by 
the  skill  of  the  operator  and  by  the  attention  to  manipulating;  and 
cleansing.  None  of  the  forms  delivers  a  sterile  filtrate  continuously, 
but  all  improve  the  character  of  a  very  bad  water. 

In  large  installations  for  town  supply  the  approved  form  is  the 
sand  filter  bed,  whioh  acts  as  a  straining  agent,  and  also  a5  a  s^iil  for 
the  development  of  nonpathogenic  bacteria,  which  destroy  the  or- 
ganic mailer. 

Boiling  water  for  a  brief  term,  one  to  two  minutes,  wilt  destroy 
all  important  disease -producing  bodies.  Long  boiling  makes  water 
Hal  and  vapid,  and  many  juTsons  will  not  drink  it.  Heating  under 
pressure  is  an  efficient  method,  but  is  cosily  both  in  installation  and 
operation.  A  method  of  boiling  water  conveniently  and  economically 
is  by  use  of  the  Forbes  sterilizer  shown  in  the  accompanying  illus- 
trations, llie  supply  of  water  entering  llie  bowl  is  nuiintained  at 
the  boiling-point  and  overflows  into  the  cooling  tube. 
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Figure  89  is  a  diag;ram  of  the  construction  of  the  portable  form. 
The  appearance  of  the  apparatus  is  shown  in  figures  90  and  91,  the 
latter  being  the  permanently  attached  fonu.  In  the  portable  form 
the  raw  water  is  contained  in  the  bottle  i  and  runs  from  this  into 
the  cup  2 ;  then  through  the  pipe  3  into  the  compartment  4  of  the 
heat  exchange,  fills  this,  and  then  runs  into  the  heater  5,  and  rises 


Fig.  89, — Diagrammatic  ^ectiun  of  Korues  Tortable  SfERiLtZEit. 


in  the  pipe  6  to  the  level  x.  No  more  water  will  now  run  out  of 
the  bottle  i,  because  its  mouth  is  scaled  by  the  water  in  the  cup  2  at 
the  level  x.  Heat  is  applied,  which  causes  the  water  to  boil,  rise  in 
the  pipe  6.  and  flow  over  into  the  cup  8,  It  is  therefore  impossible 
for  any  water  to  pass  through  the  apparatus  until  it  has  boiled,  for  it 
is  only  by  boiling  that  it  can  rise  sufficiently  in  the  pipe  6  to  flow  over 
into  the  cup  8.     This  boiling  lasts  for  but  the  fraction  of  a  second. 
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and  once  the  vratcr  has  passed  through  the  pipe  6,  it  is  renio\'ed  from 
where  hi-at  can  reach  it.  When  some  water  Has  boiled  over,  as  above 
stated,  the  level  of  the  water  in  Ihe  heater  j,  and  Uken-i»e  the  lew]  of 
that  id  the  cup  3,  is  lowered.  This  exposes  the  mouth  of  tlic  bottle  i , 
so  that  a  smul)  (Quantity  of  air  enters  the  bottle  and  allows  a  corre- 
sponding quantity  of  water  to  run  out  of  the  bottle  and  refill  the  cup 
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3  and  healer  5  up  to  the  level  x  aj^ain,  when  the  mouth  of  the  bottle 
is  again  scaled  by  the  water,  and  no  more  water  can  run  out  of  it  until 
the  level  is  again  lowered  by  reason  of  more  water  boiling  over 
through  the  pipe  6. 
This  action  becomes  continuous,  for  the  Dame  7  is  constantly  boil- 


FORBES  STERILIZER  355 

ing  the  water  in  the  heater  $  and  causing  it  to  flow  over  through  the 
pipe  6.  The  water  continues  to  boil  over  into  the  cup  8  and  quickly 
fills  compartment  9  of  the  heat  exchange.  When  compartment  9  is 
filled,  the  water  rans  out  of  the  pipe  1 1  at  the  opening  1 2  into  the  re- 
ceiving bottle  13.  While  passing  down  through  the  compartment  9, 
the  heat  of  the  water  is  transferred  through  the  thin  metal  partition 
or  diaphragm  10  to  the  cold  water  passing  up  through  compartment 
4,  so  that  the  water  which  is  boiled  in  the  heater  5  passes  out  of  the 
apparatus  nearly  as  cold  as  that  entering,  while  the  cold  water  enter- 
ing the  apparatus  t>ecomes  heated  as  it  passes  up  through  compart- 
ment 4,  and  reaches  the  heater  5  in  a  very  hot  condition  and  nearly  at 
the  boiling-point. 

Therefore,  the  only  heat  which  has  to  be  supplied  to  keep  the  appa- 
ratus running  continuously  is  that  necessary  to  bring  the  already 
highly  heated  water  entering  the  heater  5  to  the  boiling-point,  and 
cause  it  to  rise  above  the  normal  water  level  x  and  boil  over  through 
the  pipe  6,  and  so  pass  on  through  the  remainder  of  the  apparatus  to 
the  discharge  outlet  12. 

It  will  be  seen  that  very  little  of  the  water  is  converted  into  steam, 
most  of  it  merely  foaming  over  at  the  temperature  of  100°  C.  (2 1 2°  F.), 
which  is  sufficient  for  the  destruction  of  ordinary  pathogenic  bacteria. 
The  cooling  tube  is  tortuous  and  its  walls  are  in  direct  contact  with 
the  entering  cold  water.  The  effect  is  therefore  to  heat  the  incoming 
and  cool  the  outgoing  stream,  thus  securing  rapid  and  economic  heat- 
transfer.  The  effluent  water  will  be  but  a  few  degrees  hotter  than  the 
incoming  stream.  The  apparatus  has  been  indorsed  by  several  com- 
petent observers,  and  is  especially  adapted  to  the  treatment  of  water 
at  military  stations.  It  has,  for  example,  been  much  used  in  the 
Philippines. 


CHAPTER  IV 

DISPOSAL   OF  WASTE;    DISPOSAL   OF   THE    DEAD 

House  Refusr.  Human  Excrete.  Plumbing,  Disposal  of  Sewage. 
PurijictUion  of  Sejtagt — Seieagt  Farms;  miration;  SepHc  Tank 
Process.     Disposal  of  the  Dead— Cremation  ;  Burial. 


DISPOSAL  OF  WASTE 

Under  tliis  title  will  be  considered  all  questions  relating  to  the 
removal  or  destruction  of  bouse  refuse.  The  disposal  of  the  waste 
products  of  manufacturing  und  mining  involve  questions  of  clicin- 
islry  that  cannot  be  dealt  with  Iicrc. 

When  communities  are  sniiill  or  houses  are  scattered  over  a  large 
area,  earth-burial  affords  a  satisfacton,-  means  of  disposal  for  ad  nor- 
iTiiil  wiiste:  1.  e.,  the  excreta  of  human  beings  and  domestic  animals, 
offal,  and  garbage.  Tlie  bacltriologic  activity  of  ordinarj-  sriil  is  vtry 
great,  and  the  waste  mnleriul  nipidly  passes  through  the  cycle  of 
translormations  by  which  the  nitrogen  is  finally  converte<]  into  ni- 
trate, and  the  other  elements  oxid)7<-tl  into  forms  harmless  to  animals 
and  nutritive  to  plants.  This  power  of  soil  is,  however,  far  Irom 
inexhaustible,  and  hence  in  crowded  communities  a  saturation  with 
effete  matter  occurs  and  offensive  producLi  of  putrefaction  collect 
in  the  Sfiil.  pftlhile  the  ground -water,  or  escape  into  ihe  air. 

High  land-values  in  municipalities  cause  occupiition  of  almost  evcf>' 
portion  of  land  and  concentrate  population  unduly,  so  tliat  the 
question  of  house-waste  disposal  becomes  a  mfist  imiK)rlnnt  one.  In 
medieval  limes,  and  even  down  to  the  present  period  in  many  parts  of 
the  world,  no  system  was  followed  other  than  individual  impulse,  and 
filth  of  all  kinds  accumulated  in  cellars,  back  yards,  and  even  in  the 
streets.  In  better-managed  cities  much  attention  has  been  given  to 
the  subject,  and  many  plans  devised.  Most  of  these  have  not  passed 
the  experimental  stage  and  need  not  be  considered. 

Sewerage  Systems 

I'or  disposal  of  human  excreta  the  water-carriage  system  is  ex^ 
tensively  applied  in  all  parts  of  the  world,  but  i-specially  in  American 
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dtks.  The  appliances  need  not  be  described  in  detail,  but  conditions 
nteesaary  to  prevent  injur)-  to  health  may  be  set  forth  briefly.  The 
simplcconneciionof  a  bowl  with  a  pipe  leading  to  a  street  sewer,  with 
tlie  provision  (or  n  l1ush  wjih  running  water,  which  was  the  original 
form,  was  soon  found  to  be  higlUy  objectionable,  owing  to  the  Uability 
I  of  scn'er-air  (misnamed  sewer  g:us)  to  enter  the  housi-.  It  is  true  thst 
careful  bactcriologic  and  chemical  examinations  of  sewer-air,  togetlicr 
with  better  information  as  to  the  etiology  and  pathology'  of  disease, 
have  shown  that  the  air  of  sewers  is  not  usually  chargeable  with  the 
causation  of  specific  diseases.  It  does  not  usually  contain  speri6c 
genns.  Nevertheless,  clinical  experience  luis  amply  shown  that  it  b 
unwholesome  for  respiration,  and  that  when  such  air  enters  the  house 
frequently,  injury  to  health  results.  To  avoid  such  danger,  systems  of 
traps  and  seals  have  been  devised,  often  unnecessarily  complicated. 

Tlie  best  plumbing  piaclicc  at  the  present  day  may  be  summed  up 
as  follows:  Fn-e  ventilation  of  the  whiile  Iiousi-  system  by  an  open 
Upright  pipe  overtopping  the  roof  by  sevemi  feel ;  water  seals  for  all 
bowls,  tubs,  or  sinks,  such  seals  being  either  provided  with  anti- 
siphon  vents  or  with  l<x>se  nib1>er-bul1  valves  (the  latter  is  commonly 
used  on  waslistands  and  kitchen  sinks);  an  inverted  siphon  on  each 
main  discharge  jiipe  betvnren  the  house  system  -ind  sewer,  to  which 
latter  is  attached  a  ventilation  shaft  opening  by  a  perforated  plate  at 
the  pavement  level — the  latter  being  commonly  known  as  the  foot- 
vent.  When  in  good  order  and  of  efficient  construction,  this  system 
can  be  relied  on  in  prevent  ingress  of  sewer-air,  but  bad  work  and  neg- 
lect will  render  it  very  unsafe.  Many  liouscs  require  for  the  water- 
supply  for  the  upper  floors  a  storage  tank,  which  is  kepi  full  by  means 
of  an  automatic  valve.  To  provide  against  damage  by  overflow  in  case 
the  valve  fails  tn  close  when  the  tank  is  full,  nn  escape  pipe  is  provided. 
The  outlet  of  this  pipe  is  often  carelessly  inserted  in  the  upright 
ventilating  shaft  ur  into  the  main  discharge- pi jw.  by  which  means  the 
[exhalations  from  the  drainage  system  may  easily  pass  into  the  stored 
water.  The  outlet  of  the  rjverfiowpiiM-  should  be  free;  that  is,  not 
inserted  into  any  conduit  which  is  part  of  the  drainage  system.  The 
•best  arrangement  is  to  lei  it  open  on  an  inclined  part  of  the  roof, 
[some  feet  away  from  tlie  rain-gutter.  In  one  very  well-arranged 
•  house  in  Philadelphia  the  overflow -pij^  is  carried  down  lo  the  kitchen 
sink,  terminating  about  a  foot  abow  il.  By  this  means  all  con- 
tamination is  avoided,  and,  moreover,  a  warning  is  given  when  the 
automatic  control  is  out  of  order. 
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Tbc  rubber-ball  valves  of  tlie  comtnon  wasbstand  trap  act.  as  a 
rule,  ver>-  well ;  but  if  tbc  sink  be  unused  for  several  months,  espe- 
cially in  hot  weather,  the  rubber  ball  may  adiicrc  so  firmly  to  tbc 
metal  thai  the  water  cannot  flow  (redy.  When  unused,  all  water 
seals  may  dry  out  and  thus  give  opportunity  for  free  cnlr>'  of  sewer- 
nir.  'lliis  condilion  is  occasionally  the  cause  of  illness  in  houses 
that  have  been  left  unoccupied  for  some  time. 

The  disposal  of  water-carried  sewage  is  a  matter  of  much  concern 
to  sunilarians.  In  most  cases  a  city  simply  dmins  intu  the  nearest 
water -course  or  draitiatce  area,  with  resulting  serious  pollution  of  tbc 
stream,  but  often  legal  or  other  intcrfcrenci-s  cmiipt-1  amontlmi-nl. 

The  original  mctlioil  fur  the  disposal  of  town  sewage  was  to  allow  it 
to  flow  through  surface  or  underground  conduits  to  the  nearest  water- 
course and  then  to  the  outlet  of  Kiicti  stream.  Many  cities  still  have 
surface  drainage  of  ihjs  character.  In  ancient  Rome  an  extensive 
system  of  undergroun<I  sew«nigi;  obtained,  and  some  of  these  sewers 
still  perform  an  important  function.  Such  a  system  of  disposal  is  in 
favor  with  en)(ineers  iK-cansc  it  is  comparatively  simple  in  construc- 
tion and  usually  efficient.  The  pollution  of  the  water-course  is  a 
most  objectionable  feature,  and  the  legal  principles  under  which  such 
pollution  may  be  forbidden  are  slowly  developing  in  judicial  and  leg- 
islative quarters.  From  llie  satiitan,'  point  of  view  llie  8>'stcm  is 
highly  objectionable,  except  perhaps  where  it  is  possible  to  introduce 
the  sewage  directly  inlo  the  ocean,  but  even  this  method  must  be 
regarded  as  a  sacrifice  of  the  best  hygienic  principles  to  expediency 
or  economy. 

The  purification  of  sewage  by  distributing  it  on  open  land,  tlie 
so-called  'sewngefarm'  system,  is  an  excellent  hygienic  measure, 
since  it  enables  the  operation  of  the  natural  methods  of  oxidation. 
Unfortuniitely,  defective  engineering  often  leads  to  disappointment. 
The  sewage  farm  is  usually  too  small,  and  the  land  becomes  water- 
soaked,  resulting  in  inefTiciency.  This  condition  is  especially  sei.*n 
with  the  dilute  sewage  of  American  cities,  which  are  wasteful  of 
water.  The  sanitarian  cannot  afford  to  overlook  the  danger  from  the 
use  of  foods  grown  on  sewage-farms.  The  flooding  of  a  large  area 
with  fresh  house-sewage  is  by  no  means  analogous  to  the  action  of 
rainfall  or  irrigation.  Disease-producing  organisms  of  all  types, 
bacteria,  amebx.  and  entozoa,  will  be  entangled  in  the  growing  plants 
and  infect  those  who  arc  fed  with  such  products.     Tliis  pliasc  has 
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been  noted  in  connection  with  food-supply.  In  S|nte  of  this  risk,  il 
iiiay  be  safely  it&!iiinie<l  that  if  a  liberal  allowaitce  of  land  be  set  ajtart 
and  Tcstriction  placed  on  tbc  use  of  water  by  the  community  so  as  to 
prevent  waste,  the  sewag:e-fiirm  system  can  be  applied  with  mucb 
satisfaction;  but  since  these  conditions  are  of  the  type  most  diffi- 
cult to  secure  in  municipal  alTairs.  other  methods  have  lieen  suu^hl. 

FiltrBtion  through  saod  has  given  good  results.  Tliis  has  been 
investigated  exlwisivrly  by  the  Massachusetts  authorities,  who  have 
found  that  an  intermittent  filtration — that  is.  a  supply  of  sewage  alter- 
nuiing  with  the  complete  drainage  and  aeration  of  the  filter — will 
give  excellent  results.  More  satisfactory  still  is  a  combination  of  the 
two  methods — namely,  filtration  and  disposal  of  the  filtrate  upon  the 
surface  of  land. 

Tor  a  long  while  many  of  the  filtration  methods  were  conducted 
upon  an  erronenus  principK- — namely,  the  use  of  metallic  precipitant!) 
for  the  purpose  of  coagulating  mucb  of  the  organic  and  some  of  the 
mineral  matter  of  the  sewage,  the  prvcipitate  or  sludge  being  easily 
separated  by  subadcncc  or  vcr>-  rapid  filtration,  after  which  the  fluid 
portion  (fdtriite)  was  subjected  to  further  treutmcnt  or  often  thrown 
into  a  running  stream.  In  many  cases  belter  results  can  be  obtained 
by  allowing  natural  fermentation  and  purification  to  go  on  in  the 
sewage  stored  in  tanks  or  reservoirs.  Iktethods  based  on  this  princi- 
ple biive  been  of  late  upplied  on  a  practical  scale  in  several  places  in 
England.  Tlic  following  summary  of  the  process  is  condensed  from  a 
p«(x.T  by  William  liasby."  The  so-called  septic  tank  method  is  the 
most  novel  form  of  treatment,  and  will  he  descri1>cd  briefly. 

Septic  Tank  Process. — The  septic  lank,  the  prototype  of  which  is 
the  common  cess  inml.  is  a  long  shallow  re.servoir  of  masonry.  Free 
access  of  light  and  air  is  sometimes  avoided,  but  this  is  not  necessary. 
Sewage  enters  through  pi[K-s  which  »«■  turned  downwur<l  to  within 
a  few  inches  of  the  bottom  of  receiving  chaml>crs.  called  'grit  cham- 
bers," which  are  walled  ofT  from  the  tank  proper.  In  these  much  of 
the  mineral  matter  in  suspension,  especially  street  detritus,  is  depos- 
ited, and  the  litiuid  overflows  into  tbe  tank  pniper  and  passes  very 
slowly  to  the  opposite  end.  by  which  process  the  suspended  organic 
matters  are  nioslly  deposited,  nnd  subsequently  in  large  part  Ii(|ue- 
fied.  with  formation  of  mucb  gas.  The  effluent  pipe,  broad  and  flat, 
at  the  extreme  end  of  the  tank,  leads  the  sewage  into  an  airating 
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trougb.  from  wbicb  it  overflows  m  a  thin  sheet,  and  passes  through 
piptrs  leading  to  the  filterinx  area,  traversing  shaUow  channels  on  the 
fiitcriog  bed.  overfkitving  the  bcmlers  of  these,  and  fitlins  the  bed. 
The  discliarge  from  these  beds  is  also  through  pijjes,  the  operation 
bdng  through  (he  (oUowtng  cj-clc,  the  \'alves  acting  automaticalty : 
The  supply-valve  opens  and  filb  the  bed;  it  then  cluses,  and  the  filled 
section  remains  undisturbed  until  another  section  has  received  a 
charge,  when  the  former  is  emptied.  There  arc  four  periods — filling, 
standing  full,  emptying,  and  aerating.  Coke  and  clinker  arc  used  tu 
the  filters. 

The  biochemk  changes  in  the  septic  tank  are  complex.  The  or- 
ganic matter  is  hydrolywd ;  that  is,  tak»  up  one  or  more  molecules 
of  «-ater  under  the  jnllucncc  of  cniyms  and  breaks  down  into  simpler 
forms,  especially  ammonium  compoimds.  Gases,  includmg  tnctbanc 
and  hydrogen,  arc  evolved.  Many  enzii-ms  are  secrcled  by  IjacttTiii. 
Tbe  process  is  one  of  liquefaction,  which  is  the  principal  function  of 
the  septic  tank.  A  large  proportion  of  the  organic  matter  is  tm»- 
formed  into  methane,  bydrogen,  nitrogen  and  ammonium  compounds. 
Methane  and  bydrogen  are  inflammable  gases  wbicb  c:m  1m-  drawn 
off  and  used  for  heating  purposes.  The  accompanying  plan  of  the 
Manclie-^ler  installiitinn  will  indicate  the  general  arrangemeni  of  the 
tanks  and  filters  (Kigs.  92  and  95). 

Among  tbe  further  improvements  tn  these  methods  may  be  men- 
tioned the  Adams  automatic  siplionic  attachments,  by  which  the 
personal  supervision  required  i.i  rtducvd  to  a  minimum. 

The  most  ctScient  and  rapid  method  of  dealing  with  the  impure 
liquid  which  flows  from  the  septic  tank  has  been  found  to  consist  in 
treating  il  intermittently  in  coke-beds  which  have  been  primed  with 
bacteria  by  being  placed  for  some  weeks  frequently  in  contact  with 
sewage.  The  conjplcte  cycle  of  treatment  in  the  Lotidon  beds  con- 
sists in  filling  the  coke-bed.  emptying  il  after  a  couple  of  hours,  and 
then  leaving  its  coke  contents  in  contact  with  the  interstitial  air  for 
another  period  of  two  hours.  It  has  been  found  possible  to  repeat 
this  cycle  four  limes  in  twenty-four  hour*.  Uy  this  piuification  an 
effluent  is  obtained  which  is  saturated  with  dissolved  oxygen,  which 
remains  entirely  inolTensive  in  smell  for  an  iiulefinite  period  in  an 
incubator  at  summer  heat,  and  which,  therefore,  when  discliargetl 
into  a  watercourse  would  maintain  the  respiration  of  fish  and  would 
never  render  the  water  oflfcusivc. 

The  coke-bed  reduces  the  readily  oxidizablc  dissolved  matter  in  the 


9, 
o 


I 


% 


I 


s 


! 

i 


« 


r 


566  DISPOSAL  OP  WASTE 

settled  sewaf^  by  from  60  to  70  per  cent,  and  the  wliole  oxidizable 
matter  in  the  unsettled  raw  sewage  by  more  than  90  per  «nt. 

The  efllucnt  contains  large  numben  of  bacteria:  but  the  presence 
of  tlicsc  bacteria  is  useful  in  effecting  inoffensively  tlic  removal  of 

forganio  substances  as  soon  as  tlie  eflluent  mingles  with  welt  aerated 

'  river- water. 

Garbage  Disposal 

The  term  'garbage'  will  be  limited  here  to  the  solid  refuse  from 
food.  Aslies  and  waste  paper  should  always  be  kept  separated  from 
garboRe  proper.  The  disposal  of  the  latter  is  a  difficult  problem, 
especially  in  summer,  when  it  is  not  only  bulky  fruni  the  waste  from 
succulent  wgctables,  but  soon  decomposes  and  becomes  ofTcnsivc. 
Several  mciliods  of  disposal  are  in  vogue.  Burial  is  iwn  unsanitar>- 
when  plenty  of  land  is  available,  but  in  cities  this  necessary  condition 
does  not  usually  obtain.  Destruction  in  the  kitcheo  by  drying  and 
burning  is  satisfactory  under  good  housekeeping  BUpcr\'ision.  but 
most  himsilinlils  are  m>t  fortunate  in  this  respect. 

In  large  cities  the  collection  and  disposal  of  garbage  is  a  matter  of 
mvmicipal  control.  Some  o[M-ralors  burn  the  matcriitl  at  once; 
others  treat  it  for  extraction  of  the  more  valuable  materials — c.  17., 
fatty  matters — and  reduce  the  residue  to  forms  suitable  for  fertiliz- 
ing purposes,  for  which,  however,  its  value  is  usually  low. 

Under  any  collection  system  garbage  is  apt  lo  cause  some  annoy- 
ance. The  collecting  carts  do  not  usually  make  daily  rounds,  and 
housekeepers  are,  therefore,  obliged  to  allow  the  material  to  accti- 
mulate.  for  which  porous  and  leaky  containers,  boxes,  barrels,  and  old 
tinware  arc  often  employed.  These  arc,  as  a  rule,  not  fullyemptied  by 
the  collectors  or  cleansed  by  the  housekeeper,  and  hence  arc  alwa>-s 
offensive,  t'ortunately  ordinary  garbage  is  not  likely  lo  cause  or 
disseminate  disease.  Summer  garbage  contains  a  large  proporlkiii  of 
water  and  much  carbohydrates,  especially  cellulose;  the  fat,  bones, 
and  skin  of  food-animals  are  rarely  infected  with  disease -germs, 
hence  ofTensivencss  is  the  principal  nuisance  thc«c  materials  occasion. 

A  good  system  of  garbage  dispos-il  would  seem  to  be  the  drying 
of  the  materials  by  the  waste  heat  of  the  house  in  special  receplacles 
which  .ire  from  time  to  time  taken  to  the  utilization  establishment. 
If  fresh  garbage  be  collected,  each  householder  should  be  obliged  to 
keep  it  in  an  imper\'ious,  tightly  covered  receptacle,  which  should 
be  emptied  in  the  warmer  season  at  least  every  second  day. 
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Some  large  cities  have  adopted  the  practice  o{  carrymg  garbage 
tisLT  out  to  sea  iind  dumping  it.  In  some  cases  it  has  been  deposited 
on  deserted  islands.  The  first  method  is  expensive,  and  tmless  con- 
stant and  strict  supervision  is  exercised,  the  laden  scows  will  not  be 
taken  out  to  sea,  but  be  dumped  in  the  outer  harbor  and  cause  a 
miisancf  »s  well  as  block  the  ship-channel.  Depositing  the  garbage 
on  land  is  a  good  method  if  a  \'er>'  large  area  be  available  and  the 
material  be  well  spread  and  mixed  with  soil,  but  ordinarily  the  gar- 
bage is  piled  in  a  deep  layer  carelessly,  and  it  putrefies  and  becomes  a 
[serious  nuisance. 

DISPOSAL  OF  THE  DEAD 

Cremation  is  the  roost  advisable  method  of  disposing  of  the  bodies 
of  the  dead,  especially  in  cases  of  contagious  disease ;  but  the  practice 
is  httlc  followed.  As  far  as  the  liability  to  spread  infection  is  con- 
cerned, the  ceremonies  of  funerals,  and  the  exposure  of  the  corpse  to 
the  gaze  of  friends  and  Tclati\'es,  are  more  objectionable  tluin  the  mere 
fact  of  burial.  Whatever  may  be  the  individual  view  on  such  ques- 
tions, earth  burial  will  be  the  practice  for  many  years,  and  the 
attention  of  sanitary  authorities  should  be  directed  to  rendering  this 
custom  as  innocuous  as  possible. 

Burial. — Much  has  been  writteti  about  the  objectionable  effects  of 
graveyards,  hut  a  large  portion  is  merely  genera)  sintement.  Intra- 
mtiral  cemeteries  are  usually  considered  prejudicial  to  public  health, 
but  it  is  doubtful  if  mortality  statistics  of  large  cities  would  show 
evidence  of  such  danger.  Of  all  methods,  other  tlian  cremation,  of 
disposing  of  the  dead  bixly.  especially  when  dead  of  contagious  dis- 
ease, earth-burial  is  the  best,  and  is  a  strictly  natural  method,  for  it  is 
by  means  of  the  action  of  soil  micrfiln-s  that  the  organic  mass  is  con- 
verted into  harmless  materials.  The  real  objection  to  intramural 
cemeteries  is  that  they  interfere  with  proper  use  of  land.  Of  course, 
there  must  be  a  limit  to  burial  in  such  places.  Karlli  is  w  nalural 
disinfectant,  but  it  is  not  an  inexhaustible  one.  A  minimum  must  be 
I  fixed  to  t)ie  depth  of  covering,  but  with  a  few  feet  of  earth  over  a 
body  there  is  no  reason  to  suppose  that  any  dangerous  emanation 
could  arise. 

Intramural  cemeteries  are  often  neglected,  overgrown  with  weeds, 
and  become  a  resort  of  stray  animals.  So  long  as  the  living  ri-latives 
will  not  encourage  or  even  allow  the  removal  of  the  dead  to  extra- 
mural grounds,  it  is  to  be  regretted  that  the  conditions  cannot  be 
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made  more  elegant,  and  the  location  of  bodies  marked  by  simpk  and 
artistic  methods  instead  of  the  hideous  tombstones  so  commonly 
scen. 

These  features  are,  howex^r,  of  less  moment  in  ^'icw  of  tbe  ten- 
dency to  establish  cemeteries  on  the  outskirts  of  large  citivs.  Here 
a  new  question  ariscs^namcly.  to  what  <:xtent  arc  stich  cemeteries 
likely  to  contaminate  water-supply? 

In  civilized  countries  the  Iwdy  is  shrouded,  placed  in  a  substantial 
cofTin,  and  this  often  inclosed  in  a  box.  Graves  an*  dt-ep  and  well 
drained.  Uniform  temperature,  deficient  supply  of  air  and  mobturc. 
and  long  pmtectinn  from  the  direct  action  of  the  soil  gn'atly  retard 
decomposition,  so  that  even  several  years  elapse  before  tlie  b<xly 
begins  to  di.>untegrate.  It  follows,  therefore,  that,  for  oonta^on  to 
spread  from  a  body  buried  in  the  customary  manner,  it  is  necessary 
that  m:Heri;iIs  reiith  t"  the  surface  of  Ihe  .soil  and  1h-  washed  by  storm 
waters  into  the  neighboring  stream,  or  pass  downward  entering  the 
subsoil  curn-nts.  and  then  iutii  slrt-ums  nr  springs  llie  first  of  these 
methods  is  impossible ;  the  surface  washings  of  a  cemetery  arc  far  less 
harmful  Ihiin  Ihos*'  of  a  farm  or  town.  As  has  been  noted  abo%'e.  a 
body  buried  a  few  feet  below  the  surface  of  the  soil  cannot  give  "ff  any 
exhalations  or  germs.  As  regards  the  possibility  of  disease  germs 
passing  downward,  we  liave  proof  that  even  coarse  panicles  of  soil 
will  act  as  a  fitter.  Soil  is  almosi  sterile  a  few  yards  below  the  surface, 
notwithstanding  the  large  numbers  of  microbes  present  in  the  upjx-r 
layers  and  the  constant  downward  mo\'ement  of  the  water  falling 
on  the  surface. 

There  is  reason  to  believe  that  a  few  months  after  burial  the  dis- 
ease-producing microbes  are  dead;  that  even  if  a  body  containing 
them  were  buried  unwrapped  in  the  soil,  it  would  be  unlikely  that  it 
would  contaminate  the  subsoil  water,  in  the  sanitary  aspect  of  the 
question  indeed  "dead  men  tell  no  talcs."  The  distribution  of  dis- 
ease by  water  arises  frnm  the  contamination  uf  the  water  by  the 
excretions  of  living  human  beings  and  animals. 
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CHAPTER  I 
THE  HYGIENE  OF  DWELLINGS 

Site.  Soil.  Drainage  of  Soil.  Construction  and  Arrangement  of 
Buildings;  Ventilation — Natural,  Artificial;  Heating;  Cooling; 
Lighting.    House  Drainage — Plumbing,  Fixtures.     Water-supply. 

In  constructing  habitations  for  human  beings  consideration  must 
be  given  to:  (i)  The  site  and  the  character  of  the  soil;  (2)  the  arrange- 
ment and  construction  of  houses;  (3)  the  house  drainage;  (4}  the 
water-supply. 

The  Site  and  the  Character  of  the  Soil 

Chief  attention  should  be  directed  to  the  character  of  the  soil 
in  relation  to  its  moisture  and  its  freedom  from  organic  impurities. 
The  water  present  in  the  soil  may  be  mere  moisture  mixed  with 
air,  or  ground  water.  The  latter  is  supposed  by  some  to  have  an 
important  bearing  on  the  dissemination  of  typhoid  fever.  The 
air  in  the  pores  of  the  soil,  called  ground  air,  is  subject  to  move- 
ments, and  is  easily  influenced  by  changes  in  the  temperature  and 
changes  in  the  pressure  of  the  atmosphere.  Such  factors  are  espe- 
cially operative  in  winter  when  by  the  circulation  of  the  heated 
air  of  dwellings  the  ground  air  is  drawn  up  through  the  house. 

*  In  the  preparation  of  these  chapters  for  the  press,  valuable  assistance  has  been 
given  bjr  Dr.  Myer  Solis-Cohen,  of  Philadelphia. 

371 


372 


THII   HYGtnSB  or   DWCLLINCS 


Hca^'y  rains  displace  tbc  air  from  the  iat«rsticcs  of  Ui«  soil  and 
cauM^  it  to  enter  bouses.  Contamination  from  the  ground  air  may 
be  prcvcnlcd  by  providing  impervious  floors  and  walls  to  cellars  and 
basements. 

In  respect  to  tlie  site  it  is  necessary'  to  dry  the  ground  if  it  be  at 
all  damp,  and  to  remove  alt  refuse  from  Imbilations.  The  former 
objircl  is  atuined  by  drainage  uf  the  ground  wiHer.  Ihc  latter  by 
sewerage.  Sewers  should  not  be  used  as  drains.  Porous  eanhen- 
ware  pipe  is  the  birst  materiiil  for  drains.,  although  eoarsc  gravel 
or  broken  stones  may  be  employed.  The  drains  should  be  placed 
not  deeper  than  live  meters  (sixteen  feet)  and  if  possible  not  less 
than  three  meters  (nine  or  ten  feet)  below  llie  surface,  and  care 
must  be  observed  that  the  outflow  of  the  drain  is  unobstructed.  It 
has  been  sii);gesled  that  at  least  in  some  places  the  planting  of 
trees  and  bushes  may  assist  in  draining  the  soil.  Eucalyptus  »nd 
sunflower  are  ammif;  those  advised-  Sewer-pipcs  must  be  airtight 
and  water-tight.  Made  ground  should  be  drained  efiiciently.  ami  is 
best  when  it  has  been  laid  down  for  several  years  before  being 
occupied. 
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THE   ARRANGEMENT   AND    CONSTRUCTION   OK   HOUSES 

The  ordinar>-  building  materials  arc  brick,  granite,  marble,  sand- 
stone, and  wood.  The  advantages  of  brick  are :  It  allows  ventilation 
through  the  walls;  owing  to  its  poor  conducting  qualities,  it  main* 
tainsa  uniform  temperature;  it  is  dumble;  it  is  Hreproof.  Wooden 
buildings  permit  also  of  natural  ventilation,  and  arc  especially 
desirable  in  hot  climates,  as  thej'  cool  rapidly.  Paint  interferes 
with  ventilation  thniugh  the  walls,  while  caleimining  offers  slight 
resistance  to  the  passage  of  air.  New  dwellings  sltould  not  be 
occupiwl  until  the  wftlls  have  become  thoroughly  dr>'.  When  the 
datapncss  in  walls  is  caused  by  capillary  attraction  from  the  soil, 
it  can  be  prevented  by  inlerposing  a  biycr  of  slate  in  the  foundattou 
wall.  If  due  lo  rain,  a  couple  of  layers  of  good  paint  will  prevent  it. 
Blocked  water-pipes  and  leaking  roofs  may  also  cause  dampness  of 
houses. 


Interior  Arrangement 

This  cnncems  itself  with  construction  and  capacity  of  rooms, 
TeatUation,  beating,  cooling,  lighting,  and  plumbing. 
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Construction  and  Capacity  of  Rooks 

In  the  designing  of  rooms,  coved  ceilinRs  and  floor  junctions.  wcU 
puttied  floor-joints  or  close-fitting  hardwood  floors,  rounded  comers, 
and  in  general  such  constniction  as  permits  rr»dy  cleansing  and 
avoids  accumuklion  of  dust,  arc  to  be  desired.  For  prevention  of 
infection  it  is  better  to  paint  the  walls  than  to  pagx-r  them.  Care 
should  be  taken  to  avoid  arsenical  paint  or  pa[)er.  Before  repapcring, 
walls  should  be  thoroughly  scraped  and  washed. 

The  ItviDg-rooms  shixild  be  larger  limn  the  sleeping -rooms,  and 
should  possess  a  cubic  space  of  at  least  twelve  cubic  meters  (>"ards) 
for  each  occupant,  though  thirty  cubic  meters  (yards)  is  prefemble. 
The  height  sliould  be  not  less  than  ^  meters  (yards),  and  rarely  over 
4  meters  (yards).  For  sleeping-rooms  ten  cubic  mcten  ()'Brds) 
is  the  minimum  air  space  allowable  for  each  adult,  twenty-five 
cubic  meters  (j'ards)  being  more  desirable.  The  height  should  be 
at  least  two  and  three -fourths  melers  (yards),  rarely  more  than 
three  meters  (say,  lo  feet),  and  the  floor  space  at  least  three  square 
meters  (yards).  Every  room  should  have  nt  least  one  window, 
extending  nearly  to  tlie  top  of  the  room,  equal  in  area  to  at  least  one- 
tenth  of  the  floor  spncc  and  opening  half  its  »ij:e. 

Furnishings  should  be  simple;  dust-collecting  hangings  should  be. 
avoided.  Riigs  that  can  be  removed  and  welt  Nhaken  or  beaten  out- 
of-doors  arc  to  be  preferred  to  carpets.  The  bedstead  slioukl  be  of 
metal,  two  meters  (6^  feet)  in  length,  and  just  wide  enough  to  ac- 
conmiodnte  one  person.  The  cleansing  of  rooms  and  their  contents 
should  be  systematic  and  careful. 

Batb-rooms  should  have  ttle<l  or  painted  walls,  and  I  iled  or  cement 
floors  with  imper\'ious  joints,  There  should  be  no  sharp  comers  in 
room  or  moldings.  Good  vcnlikitton  must  be  provided ;  in  addition 
to  which,  the  window  should  be  open  whenever  the  room  is  not  in  use. 


VliNTII,ATION 
The  object  of  ventilation  is  twofold:  to  remove  the  vitiated  air 
of  an  apartment,  and  to  supply  pure  air  from  without;  these  objects 
are  accomplished  simultaneously. 

Impurities  in  the  Air 

These  are   gaseous — carbon  dioxid   and   monoxid,  marsh   gas, 
hydrogen  sulphid,  and  various  organic  subslaiK'cs,  such  us  amins. 


Lmmonm.  volatile  ratty  acids  ;  and  solid— soot,  dust,  debris  of  vege- 
table and  animal  origin,  and  living  micro-organisms. 

Air  of  Donnal  puriiy.  tbal  found  out-of-doors,  contuins  ordinarily 
kbout  o,oj  to  0.04  per  cent.  (3  to  4  parts  in  10,000)  of  carbon  di- 
Ozid.  To  keep  the  almosphere  of  the  house  equally  ptirc  about 
1.000,000  cubic  feet  of  fresh  air  would  be  required  for  eacli  indi- 
vidual each  hour,  an  impussibility  under  ordinary'  conditions  in  a 
cold  climate.  Tlie  working  standard  proposed  by  De  Chaumont. 
and  generally  accepted,  permits  a  vitiation  of  a  parts  in  10,000 
(in  all,  6  pnrls  of  CO,  in  10,000).  Air  of  this  standard  of  purity 
may  be  obtained  through  a  supply  of  jooo  cubic  feet  (say,  85  cubic 
meters)  an  hour  fi)r  each  adult,  and  can  be  breathed  with  impunity- 
A  greater  degree  of  contamination  is  unwholesome. 

Carbon  monoxid  i-nlers  the  air  of  dwellings  as  a  product  of  the 
combustion  of  illuminating  gas  and  of  coal.  It  is  more  dangerous 
than  carbon  dioxid.  Sewer  air  and  dust  arc  always  unpleasant, 
and  very  often  inimical  to  health.  The  air  in  inliabitcd  rooms. 
wlicn  still,  contains  relatively  few  micro-organisms;  but  when  the 
dust  is  set  in  motion,  the  number  in  the  air  increases  greatly,  many 
of  them  being  mold  spores. 

Tests. — The  air  of  an  apurtmenl  should  not  offend  bj-  its  odor  a 
person  entering  from  out-of-doom.  The  amount  of  carbon  dioxid 
present  is  accepted  as  an  index  of  the  total  impurities.  The  tests 
for  it  are  based  on  its  nlisorplion  by  clear  lime-water  or  baniia- 
water,  with  the  formation  of  an  insoluble  carbonate  and  a  decrease 
in  the  alkalinity  and  transparency  of  the  solution.  Pettenkofer's 
mi-thod  is  llic  most  accurate,  hut  is  somewhat  complicated.  In 
Angus  Smith's  minimetric  method  six  clean  and  6ry  Hasks  arc  re- 
quired, having  a  capacity  respectively  of  ijo,  30o,  250,  300,  350. 
and  400  c.c  and  provided  with  tight-fitting  rubber  stoppers.  Fifteen 
c.e.  of  fresh  lime-water  or  baryt.i-water  being  placed  in  eiich  flask, 
and  agitated  for  several  minutes,  the  smallest  flask  showing  tur- 
bidity indic^ttes  the  proportion  of  carbon  dioxid  preiicnt,  according 
to  the  following  table: 
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Approximate  and  fairly  satisfactory  results  are  also  given  by 
Fitz's  air  tester  and  by  the  two  known  as  Professor  Wolpert's. 

Methods  of  Ventilation 

The  methods  of  ventilation  vary  with  the  space  of  the  room  or 
building  to  be  ventilated,  the  number  of  individuals  occupying  this 
space,  the  character  of  the  building,  its  exposure,  the  necessity  for 
artificial  heating,  and  similar  factors.  They  are  usually  divided 
by  writers  into  two  classes,  natural  and  artificial.  The  former 
term  is  applied  when  the  construction  of  the  house  is  such  as  to 
permit  or  to  utilize  intentionally  the  diffuBion  of  gases,  the  action 
of  wind,  and  the  movements  of  air  caused  by  inequalities  of  tem- 
perature; the  latter  term  is  applied  when  special  apparatus  is 
employed  to  displace  vitiated  air  by  fresh  air,  either  through  beat 
or  mechanical  means,  as  pumps,  jets,  fans,  bellows,  and  the  like. 
The  line  of  division  is  not  sharp  in  relation  to  means  of  ventilation 
by  differentiation  of  temperature. 


NATURAL  VENTILATION 

Diffusion  of  Gases. — Gases  diffuse  at  a  rate  inversely  propor- 
tional to  the  square  root  of  their  densities;  that  is  to  say,  the  greater 
the  difference  in  density  of  two  gases,  the  more  rapidly  do  they 
intermingle;  and  the  more  alike  their  densities,  the  less  is  the  ten- 
dency to  mix.  Consequently,  when  the  air  of  a  room  is  warmer 
than  that  outside,  rapid  diffusion  occurs  through  any  crevice  or 
opening,  and  through  porous  materials,  such  as  bricks,  stone,  mortar, 
and  wood.  Non-gaseous  impurities  held  in  suspension  are,  of  course, 
not  removed  by  this  method  of  ventilation. 

Wind. — Atmospheric  currents  act  by  perflation  when  passing 
freely  into  a  room  through  windows,  doors,  and  other  openings, 
and  by  aspiration  when  blowing  across  the  tops  of  chimneys  and 
thus  causing  an  upnish  of  air. 

Temperature  and  Specific  Gravity. — Heated  air  expanding  and 
becoming  lighter  tends  to  rise  and  pass  out  of  the  room  in  a  current 
through  any  available  opening;  while  the  cooler  outside  air  entering 
to  take  its  place  will  naturally  tend  to  descend.  Devices  to  secure 
an  upward  direction  of  the  incoming  current,  or  to  admit  it  near 
the  ceiling,  are  therefore  necessary.      Professor  Willis  L.  Moore's 
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'Nevo,'  or  'gravity  cooler.'  elsewhere  described,   tukes  ad\'aiitagc 
of  the  higber  specific  gravity  of  air  arti&cially  cooted. 


Methods  of  Natural  Ventilation 

The  simfdcst  means  of  ventilation,  open  doon  and  windows,  arc 
av&Qable  only  in  warm  weather.  Perflation  a  akled  by  huving 
the  windows  on  opposite  sides  of  the  room.  In  cool  wcatlicr  the 
current  of  fresh  air  not  previously  warmed  sliuuld  not  impinge 
directly  upon  the  occiip»nts  of  a  room.  The  inlets  for  cold  fresh  air 
should  therefore  be  at  least  seven  to  eight  feet  above  ihe  floor  and 
directed  upward  lo  the  ceiling.  The  outlets  should  be  at  the  top 
of  the  room,  as  heated  air  rises. 


Fig.  97.— lii.wwKF.  Ti.nn— (.Va/r'j  ••  Hygiemt 
Qf  Ihi  Nitnny.") 


Fic.   9S.— Elmiwxd   Tvm  n< 
PRonLS,  mowiMC  Dam  put. 

— (J/orr'i    "flygunt   f/  ik* 
Xmmry.") 


There  are  various  simple  devices  for  windows  by  whicli  the 
incomini;  air  is  given  an  upward  direction  that  it  may  rise  toward 
the  ceiling  and  mix  with  the  warm  air  thtre.  The  most  common 
plan  is  that  suggested  by  Hinckcs-Bird,  of  placing  a  board  from 
four  to  six  inches  wide  tmder  the  lower  sash,  thus  permitting  the 
air  to  enter  between  the  sashes.  Circular  openings  have  been  made 
in  the  board,  tlirough  which  elbowed  tabes,  directed  upward, 
project  into  the  room.  K  liKhl  frame  of  wood,  metal,  or  glass  may 
be  made  to  fit  in  front  of  the  lower  ten  or  twelve  inches  of  the 
window-frame,  or  a  piece  of  cloth  or  paper  may  be  tucked  or 
pinned  across  it.  covering  the  opening  when  the  lower  sash  is 
raised:  or  the  upper  portion  of  the  upper  sash  may  be  made 
movable,  so  that  it  mav  be  tilted  inward,  like  a  transom.     Ptr- 
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(oratiooB  may  hf  miide  in  the  lower  pari  of  the  upper  sashp 
Currall's  window  ventilator  consists  of  a  metal  plate  fixed  in  a 
clirectiun  parallel  to  Ihe  winclnw-fnimc,  over  llu-  inside  of  an  opening 
inacle  into  the  low-er  sash  bar.  In  double  windows  Uic  lower,  ouler 
sash  is  raised  a  few  inches  and  the  upper,  inner  one  iit  correspond- 
ingly lowered.  Double  panes  of  glasiS  may  he  so  adjusted  as  to 
leave  an  open  space  at  the  bottom  of  the  outer  pane  and  at  the 
top  of  the  inner  one.  Movable  panes  may  be  sliding  or  may  swing 
on  a  central  or  a  lateral  pivot ;  in  the  latter  instance  being  provided 
with  checks.  These  are  often  present  in  double  windows.  A  ixiiie 
may  be  louvered,  that  is,  arranged  in  slats  opening  or  closing  by 
means  of  a  lever,  and  slanting  outward  so  as  to  direct  upward  the 
incoming  air.  Similar  results  are  iiecom])1tshed  by  the  use  of  Boyle's 
or  Cooper's  ventilator.     The  tatter  is  a  perforated  disc  of  glass 
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attached  by  means  of  a  pivot  to  a  pane  of  glass  similarly  perforated. 
By  rotating  the  disc  the  apertures  in  the  pane  can  be  partially  or 
completely  closed  at  will.  The  proper  place  for  louvers  or  venti- 
lators is  the  lowest  pane  of  the  upper  sash. 

Fresh  air  may  be  admitted  and  foul  air  let  out  through  aper- 
tures made  directly  in  the  walls  of  a  room,  and  communicating 
with  the  exterior  through  porous  or  perforated  bricks,  valvcd  boxes, 
tubes,  or  shafts;  often  gratings  and  dampers  are  provided  over  the 
interior  openings  for  regulation  of  the  incoming  current.  Venti- 
btOTS  should  so  be  made  that  all  their  parts  arc  accessible  for 
cleansing. 

The  best  types  of  air  bricks  arc  those  of  Hllison  and  of  Jennings. 
These  bricks  are  pierced  with  a  number  of  conical  or  tmmpet-sliaped 
openings  narrowing  toward  the  house.  This  arrangement,  by  dis- 
tributing the  air  over  a  gradually  increasing  surface,  lessens  the 
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velocity  of  the  entering  eurrenl  and  prevents  a  draft.  The  EIUsod 
bricks  are  best  placed  just  behind  the  skirting  board.  la  the 
Jennings  tir  brick,  which  is  muHlty  placed  near  the  ceiling,  the  air 
first  enters  a  'dust  trap'  and  then  passes  into  the  room  through 
louvers  or  slats,  directed  upward, 

Steven's  drawer  ventilator  is  like  a  movable  box  with  the 
back  out.  lilting  into  a  hole  in  the  wall.  Tlic  front  of  the  drawer 
gives  the  enlcring  iiir  an  upward  diiecttun. 

The  Sberingham  valve  is  an  iron  box  fitted  into  the  wall;  the 
air  enters  fn>m  without  through  a  perforated  brick  or  grating,  and 
the  face  of  the  box  within  the  room  is  hinged  at  the  bottom  so-< 
that  it  can  be  opened  or  closed  at  will.  As  tlic  inner  aspect  of  the 
ventilator  is  larger  than  the  outer,  the  vclocily  of  the  current  of  air 
is  lessened,  while  an  upward  direction  is  imparted  by  the  vnlved 
opening. 

Tobtn's  tube  pierces  the  wall  horizontally;  its  outer  opening  ts| 
covered  by  a  perforated  plate,  and  its  inner  opening  communicatesj 
with  a  vertical  shaft  that  ciirries  the  air  up  five  feet  or  more  to  enter' 
the  room  near  the  ceiling. 

In  both  Sheringham's  valve  and  Tobin's  tube  the  air  may  be 
filtered  through  mttsltti  or  cotton-wool  or  be  matle  to  deposit  dust 
particles  in  a  water  tray. 

Hackinnel's  ventilator  consists  of  two  tubes,  one  inside  (he 
other,  extendmg  through  the  ceiling  of  the  room  and  the  roof  of 
the  house.  T\k  inner  tube  projecting  well  beyond  the  outer,  above 
and  below,  carries  off  the  heated  impure  air.  At  its  lower  end  a 
broad  circular  horizontal  rim  or  flange  deflects  outward  the  fresh  air 
passing  down  between  the  tubes.  The  top  is  protected  by  a  cowl. 
A  cruder  arrangement  is  a  single  tube  with  or  without  Watson's 
partition  or  Murc's  double  partition. 

Pott's  ventilating  cornice  is  a  hollow,  perforated,  metallic 
cornice,  divided  by  a  horizontal  ptate.  Tlie  lower  channel  com- 
municates with  the  outside  and  brings  frcsli  cold  air  into  the  room, 
while  Ihc  upper  channel  opens  into  the  chimney  and  carries  off  the 
foul  air.  In  an  analogous  method,  a  perforated  inlet  tube  tscarried 
along  the  cornice  of  a  room  on  three  sides,  and  a  similar  outlet 
tube,  on  the  fourth  side. 

Another  system  consists  of  a  scries  of  transverse  boxes  or  tubes 
placed  at  regular  intervals  close  to  the  ceiling,  running  across  the 
room  from  wall  to  wall.     The  sides  of  the  tubes  arc  made  of  per- 
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forated  zinc,  whik  th<.-  l^n(ls  comniiinicatc  with  the  outer  air  through 
air-bricks.  A  partition  in  Uic  center  prevents  the  wind  from  blow- 
ing  right  through. 

In  the  AbrahomsoQ  system  a  metallic  box  centrally  divtdcd 
into  two  chambers  of  sufficient  caliber  is  placed  at  an  elevation 
on  the  wall,  the  direction  of  the  current  out  through  one  side  and 
in  throuKh  the  uther  being  attained  by  means  of  a  siin[)Ie  (Ievic«  on 
the  principle  of  a  perforated  valve. 

VcntiUtinn  should  be  attained  without  a  draft,  brace  open  doors 
and  windows  while  a  room  is  occupied  should  not  be  reRarded  as 
scientiric  means  of  ventilation  iti  cold  or  cool  climates,  though  sucli 
in;iy  have  to  he  adopted  for  want  of  better. 

Outlets  are  of  prime  importance.  They  should  be  as  near  the  topof 
the  room  as  possible,  or,  if  near  the  floor,  be  connected  with  the  chim- 
rcy  or  with  an  aspirating  shaft  of  special  construction.  When  a  win- 
dow is  open  'top  ami  lii)tli>in,'  the  upjK-r  ojn-ningM'rvesusoutlt-t. 

A  natural  outlet  for  vitiated  air  is  afforded  by  an  open  fireplace, 
or  other  aperture  into  a  chimney-Hue.  When  fresh  air  is  entering 
a  room  from  other  sources,  de- 
vices intended  as  inlets  may  act 
as  oulK-ts  for  the  time  being. 
Various  special  outlets  have 
also  been  devised: 

Arnott's  valve  is  placed  in 
the  wall  near  the  ceiling  and 
opens  into  the  chimney  when 
the  draft  is  from  the  room,  clos- 
ing when  the  pressure  is  greater 
from  the  side  of  the  chimney. 
Boyle's  valve  is  similar  to  this, 
but  has  small  talc  plates  instead 
of  metal.  A  shaft  is  often  con- 
structed  beside  or  surrounding 

the  chimney-flue,  with  an  inlet  near  the  ceiling  and  an  outlet  at 
the  chimney  top. 

Cowls  altachfd  to  the  tops  of  chimney-s  and  ventilating  shafts 
aid  perflation  when  faced  to  the  wind  and  aspiration  when  hacked 
to  the  wind.  This  method  is  employed  in  the  ventilation  of  ships 
and  in  Sylvester's  system  of  house  ventilation.  A  k)bster-bnck 
revolving  cowl  may  prevent  buck-draft. 
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M8TB0DS  OF  AKTinCIAL  VJINTILATION 
'Artiiicial  \-cntiliition  is  accomplUheil  by  llie  vacuum  method, 
in  whicb  sir  b  extracted  from  or  aspirated  into  a  buildinfc ;  b>'  tlie 
plenum  or  propulsion  method,  in  which  air  is  forced  into  a  build- 
ing; or  by  a  combination  of  both. 


Vacuum  Method 

This  is  carried  out  by  heat  or  by  mechanical  means  (jets  or  fans). 

Heat. — Fwr  iniqxjses  "f  ventiUitidn.  Ii«>t  is  best  applied  by 
means  of  tlie  open  fireplace,  tlirough  which  the  expanded  colimin 
of  air  aKCDCh  tu  make  way  fur  a  colder  column.  I'irvplaccs  may 
so  be  constructed  as  tn  aspirate  fresli  air  into  the  room.  In  the 
Galton  grate  a  metallic  flue  extends  upward  into  the  cliimncy, 
thnmKU  wliteh  the  lint  air  ascends.  Arnund  ihis  due  is  an  air- 
chamber  communicating  with  the  atmosphere  at  or  below  the  level 
of  the  fire]i]ficc,  and  opening  into  the  room  near  the  ceiling.  Fresh 
air  is  drawn  into  the  air-chamber  and  discharged  in  the  room  at  a 
temperature  of  80°  or  go"  F. 

Boyd's  hygiastic  grate,  as  well  as  the  Manchester,  Meissner, 
and  Bohm  stoves,  ucl  upon  the  same  principle. 

Wanned  pure  air  is  also  supplied  by  ventilating  stoves.  In 
George's  calorigen  and  Bond's  euthennic  stove  a  tube  passes 
through  the  »all  of  the  hou-'.e  and  tlien  through  the  sIdvc.  at  the 
top  of  which  it  opens  into  the  room.  'ITic  jacketed  ventilating 
stove  is  surrounded  by  a  cylindric  jacket  reaching  to  the  floor, 
where  it  communicates  with  a  fresh-air  duct. 

Hot-air  furnaces  are  of  great  inlluence  in  ventilation.    Through 
a  cold-air  box,  fresli  outside  air  is  carried  to  a  chamber  surrounding 
the  furnace,  whence  it  passes  through  tubes  to  the  various  rooms. 
The  eold-air  box  must  be  clean  and  protected  against  the  entrance' 
of  vermin  and  of  cellar  air. 

Steam  and  hot-water  heating  are  likewise  employed  in  artificial 
ventilation.  In  this  system  Uie  lower  part  of  a  circuit  of  pipe 
filled  wilhwiilerorsteara  is  heated  in  a  furnace.  The  other  portions  of 
the  circuit,  used  in  heating  the  air,  are  inclosed  in  radiators  placed 
in  the  room  to  be  heated  (direct  radiation),  or  elsewhere  (indirect 
radiation).  Direct  radiation  is  objectionable  unless  tlierc  is  an 
independent  vi-ntilation  system,  or  provision  is  made  for  the  admis- 
sion of  fresli  air  llirough  the  register  (direct- indirect  method).     In 
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indirect  radiation  tiic  radiator  may  be  pbicvd  in  the  cellar,  where  it  a 
usually  employed  in  conjunction  with  fans,  the  frcsb  outer  air  being 
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conveyed  by  flueH,  as  inahot-air  rumace;or  it  may  be  placed  beneath 
the  room  to  be  lieatvd  in  n  galvanized  iron  chamber  or  box  commu- 
nicating above  with  the  room,  and  below  with  a  fresli-air  passage. 

Extraction  of  vitiated  air  may  be  accom- 
plished by  sliafts  nitinJng  from  the  different 
rooms  to  the  bottom  of  the  chimney-flue  just 
over  the  fiunace  or  to  an  extraction  shaft 
he:ited  by  steam  or  hot-water  pipes  or  by  gas. 
Whatever  the  source  of  heat,  it  should  be 
placed  at  the  bottom  of  the  shaft.  Gas  may 
be  used  in  the  smaller  outlets  placed  in  rooms. 
An  exlraclion  shaft  may  even  be  placed  over  a 
gas-light  or  chandelier.  In  ventilating  gas- 
lights a  cover  of  bell  glass  collects  the  pn>- 
(Itu'ls  of  comliuslion  and  carries  them  off 
througti  a  tube  inclosed  within  a  larger  one. 
The  space  between  the  two  tubes,  being  thus 
heated,  acts  as  an  extracting  shaft  for  foul  air. 
To  prevent  down-drafts  the  shaft  or  tube  should  be  oowred 
with  a  Sugg's  owl  or  a  talc  valve.  This  is  the  principle  of  the 
Sunlight  gas-burner  and  of  Benham's  ventilating  globe-light. 
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Fig.   104.— Gas  in  a 
Shall  OirriJtT. 
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the  Utter  admitting  slightly  warmed  fresh  air  as  well.  Placing  the 
inner  tube  of  Hackinnel's  ventilator  over  a  chandelier  increases 
its  effectiveness. 

Mechanical  Aspiration  and  Propulsion 

Jets  of  steam,  compressed  air,  or  water  may  be  utilized  to 
extract  air  by  producing  a  sirong  upward  cum-iil  in  a  shaft  into 
j  which  tubes  from  different  rooms  open  below  the  jet.  This  principle 
is  also  used  for  propulsion. 

Fan  ventilators,  con§isling  of  a  wheel  formed  by  a  number  of 
\-Bnes  or  blades  attached  to  an  axle,  are  used  both  in  extraction 
and  in  propulsion.  Many  types  have  been  devised,  some  to  be  used 
in  conjunction  with  heat. 

The  direction  of  the  circulation  of  air  in  n  room  us  well  as  the 
determination  of  the  openings  and  outlets  in  a  room  and  the  strength 
and  rapidity  of  the  current  may  roughly  be  tested  with  a  lighted 
nutch  or  sonic  light  material.  The  velocity  maybe  measured  by  an 
anemometer  or  air  meter;  and  the  capacity  of  the  inlets  and  outlets 
for  admitting  and  removing  the  air  computed  by  multiplying  their 
areas  by  the  velocity  thus  ascertained. 

Essentials  of  Ventilation 

Inanyscbemeof  ventilation,  regard  must  be  had  tocertiin  practi- 
cal points  stated  by  Parkes  and  Kenwood  substantially  as  follow: 

I.  When  air  is  heated,  it  expands  and  tends  to  rise;  when  nir 
is  cooled,  it  contracts  and  tends  to  fall. 

3.  Cold  air  tends  to  enter  a  room  and  to  move  about  verj-  much 
as  water  would;  and  this  holds  true  so  long  as  tlic  temperature  of 
the  fresh  air  remains  lower  than  that  in  the  room. 

3.  Tlie  extent  of  inlet  provision  for  fresh  air  is  not  quite  of  the 
same  importance  as  that  for  the  exit  of  foul  air;  for  if  foul  air  is 
extracted  in  sufficient  quantities,  fresh  air  will  enter  soiueliow  to 
replace  it.  as  by  skirtings,  crevices  in  doors  and  windows,  or  c\xn 
through  tlie  brick-work  of  the  walls. 

4.  While  the  inlet  provision  for  fresh  air  should  average  14  square 
inches  for  each  individual,  several  small  inlets  not  too  near  to  each 
other  arc  preferable  to  one  large  one;  and  the  provision  of  inlet 
areas  somewhat  larger  than  those  of  exit  tends  to  minimize  drafts. 

5.  Inlets  should  be  as  low  in  Ihe  room  as  possible.  «.  c,  just  above 
the  floor  (so  as  not  to  raise  the  dust)  if  the  outside  air  is  warm  or 
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has  been  warmed  prior  to  entry,  but  at  a  height  of  5  feet  or  more  if 
the  outiide  air  is  cold;  otherwise  unpleasant  drafts  are  experienced. 
As  a  further  protection  against  unpleasant  drafts  when  cold  air  is 
admitted,  the  iocoming  air  should  be  directed  upward ;  while  hot  air, 
since  it  lends  to  rise,  should  be  directed  downward. 

6.  Outlets  slwukl  be  as  high  *  as  po.<t»ihIe,  and  preferably  close  to 
or  in  the  ceiling ;  and  they  should  have  their  extractive  powers  main- 
mined  by  means  of  heat  or  of  an  exhaust  fan,  or  they  arc  liable  to 
act  as  inlets. 

7.  If  possible,  outk-ts  should  so  be  placed  that  vitiated  air  is  drawn 
toward  them  before  mixing  with  the  general  air  of  the  room. 

8.  nic  lendcnc>' for  fresh  air  to  take  a  direct  course  to  the  outlets 
mtist  be  overcome  by  judicious  selection  of  the  positions  of  inlets 
and  outlets. 

9.  Methods  of  ventilation  devised  to  ventilate  croTUdtd  premises 
are  generally  inefTicient,  unlcs,<t  the  incoming  air  can  be  warmed  io 
winter  to  about  60°  F. :  for  efficient  ventilation  by  cold  air  cannot 
be  tolerated,  and  there  is  a  great  tendeuc)'  among  workers  to  close 
all  ventilating  inlets. 

10.  With  less  than  3  50  cubic  feet  of  space  for  each  person,  ventila- 
tion can  never  \k  salisfactor>-  without  the  aid  of  mechanical  force. 

It.  The  source  of  the  incoming  air  should  be  considered.  It 
should  not  be  borrowed  from  adjoining  rooms,  but  taken  directly 
from  the  outside.  One  great  ad%'antageof  the  more  expensive  me- 
dianical  syslem  of  ventilation  is  the  fact  that  sufficient  air  can 
always  bcobtaincd  from  a  source  that  is  known  and  selected. 

13.  Wnliliitiuii  dt-pendent  on  ihe  extraction  of  foul  air  is  more 
convenient  and  salisfactory  than  that  in  which  propuIsi<in  is  mainly 
relied  upon;  but  the  purity  of  the  air  is  not  so  easily  provided  for, 

1.^.  Warmed  air  forced  into  a  room  should  be  raised  only  to  a  tem- 
perature sufficient  to  prevent  a  feeling  of  cold  (about  60*  F.).  More 
highly  heated  air  is  often  felt  to  be  overdry  and  unpleasant. 
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Heating 
Heat   is  transmitted  by   radiation — traveling  in  straight   lines 
from  its  source,  as  in  the  open  fireplace;  by  conduction — passing 


*  In  many  biiilclirii;*  (ii  (ho  UnUeil  Sulet  nit  ■utoniBtiolljr  nuintainnl  by  niriiu  of  ■ 
IhermoiUI  at  ibc  i«nipcnuuTe  deiired,  i>  mule  10  ctilei  ihniugh  high  inteU,  Hk  outlcti 
licing  iicAf  ihe  nooT. 
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from  one  particle  of  matter  directly  to  another,  as  in  the  steam 
radiator;  and  by  convection — being  carried  by  currents  of  heated 
air,  as  in  the  hot-air  register. 

The  sources  of  beat  commonly  employed  in  dwellings  are  wood, 
coal,  coke,  gas,  oil,  and  electricity. 

The  means  of  heating  are  open  fires,  stoves,  hot-air  furnaces,  and 
pipes  containing  hot  water  or  steam. 

Open  fireplaces  and  grates  present  a  comfortable  appearance, 
are  excellent  ventilators,  and  add  no  impurities  to  the  air  of  the 
room.  They  are  wasteful,  however,  permitting  about  87  per  cent, 
of  the  heat  generated  to  pass  up  the  chimney.  The  waste  of  heat 
may  be  diminished  in  a  measure  by  the  use  of  the  rifle-back  chimney, 
floor-fed  flues,  under-fed  fires,  draft -regulators,  or  water -backs  with 
circulating  apparatus  attached.  The  old-fashioned  Franklin  open- 
fire  stove  which  stands  out  in  the  room,  being  connected  with  the 
flue  by  a  pipe,  yields  proportionately  a  large  amount  of  heat. 

Heating  by  open  fireplace  is  not  efficient  when  the  external  tem- 
perature is  low,  on  account  of  the  cold  air  constantly  entering  the 
room.  The  room,  moreover,  is  unequally  warmed,  being  too  cold 
in  one  portion  while  unbearably  hot  in  another,  and  cools  very 
quickly  after  the  fire  has  gone  out.  These  objections  may,  however, 
be  overcome  in  part  by  the  use  of  ventilating  fireplaces  and  grates. 

Stoves  are  made  of  brick,  tile,  and  cast-  or  wrought-iron.  When 
made  of  a  slow -conducting  material  such  as  brick  or  tile  they  retain 
their  heat  for  a  long  time  when  once  heated ;  but  if  quite  cooled, 
take  a  long  time  to  re-heat.  Iron  stoves  are  apt  to  dry  the  air  too 
much  and  to  become  overheated,  when  they  produce  carbon  monoxid 
and  bum  the  organic  matter  in  the  air,  causing  a  disagreeable  odor. 
They  are  more  efficient  when  the  combustion  is  confined  in  a  clay 
fire-box.  Even  better  are  the  'slow  combustion'  stoves,  made 
internally  of  fire-brick  and  cased  in  sheet-iron,  which  retain  the 
heat  much  longer  than  ordinary  iron  stoves.  Moisture  should  be 
supplied  by  vessels  of  water  placed  on  the  stove  or  about  the  room. 

Of  gas  stoves  there  are  four  common  forms  in  general  use : 

The  reflector  stove, — consisting  of  a  naked  gas-flame,  backed  by 
a  glass  or  metal  reflector, — though  bright,  gives  out  little  heat  and, 
when  unprovided  with  a  flue,  adds  considerably  to  the  vitiation  of 
the  air.  In  condensing  stoves,  which  have  small  heating  power, 
the  water  vapor  is  condensed  and  carries  down  with  it  other  products 
of  gas  combustion,  but  not  carbon  dioxid,  for  which  reason  a  flue  is 
v—aj 
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rc(|uircd.  Gas  stoves  filled  with  cok«,  asfacstos,  or  hollow-ball 
refractory  fuel  and  lighted  by  Buascn  or  Argand  buniers,  by 
reodering  the  fuel  iDcandesccnl,  resemble  open  giatt-N.  They  arc 
soniewbat  extravagant  and  require  a  flue.  Ventilating  stoves  were 
described  in  discussing  ventilation. 

Oil  stoves  arc  very  convcoiont.  as  they  require  no  chiram-%'  or 
flue  tu  carry  olT  the  products  of  combustion  whca  a  good  quality  of 
oil  is  used. 

ITic  electric  air  heater,  in  addition  to  possessing  the  same 
ads-itiitagf.  is  elcsiiily  ami  iiriKlucw  no  noxious  gases. 

Hot-air  furnaces  are  extensively  used  in  the  United  Stntes. 
Tht  heaters  should  pt^ssL-rs  a  large  heating  surface  and  should  not 
require  tlmt  the  fire  jiot  be  heated  lo  redness. 

Steam  and  hot-water  heating  were  described  under  Ventilation, 
Indirect  radiiilion  is  probably  theliesl  system  now  in  use  for  heating 
an  apartment.  In  all  systems  of  heating,  moisture  should  be  intro- 
duced to  maintain  the  relative  humidity  at  50  or  55  per  cent. 
Moisture  can  be  imparted  to  diT.'  air  by  llie  addition  of  steam  or  by 
exposing  pans  of  water  to  the  heated  current  or  by  banging  wet 
gauze  screens  or  cloths  or  sponges  in  front  of  the  register.  The 
'  humidifier '  exposes  to  the  air  passing  through  the  registers  s  surface 
of  cotton  wicking  communicaliiig  with  a  reservoir  of  water.  Every 
furnace  should  contain  a  water  chamber  and  on  all  stoves  pans  of 
water  should  be  placed.  In  the  northern  Uniled  States  there  is  a 
general  tendency  to  the  overheating  of  houses  in  winter.  The 
temperature  of  living-rooms  should  rarely  exceed  6j^  P.,  and  never 
be  over  70"  F.  It  can  be  regulated  automatically  by  means  of  a 
thermostat.  Bedrooms  arc  best  left  unhealed  at  night,  but  may 
be  warmed  in  the  morning  if  used  for  dressing  rooms.  Thisdepends 
somewhat  on  the  age  and  general  vigor  of  the  occupants. 
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Cooling 
The  usual  method  of  cooling,  which  is  expensive,  is  to  convey 
into  an  apartment  air  that  has  been  cooled  by  being  propelled 
over  surfaces  of  pipes  ihrriugh  which  is  circulated  brine  niainiaine<l 
at  a  temperature  of  40°  F.,  or  less,  by  prc\*ious  contact  in  a 
ttmlt  w  ilh  pipes  containing  ammonia  liquid  continuously  circulating. 
The  humidity  of  the  supplied  air  may  be  lowered  to  any  degree  by 
previdus  heating.  The  same  flues  may  be  utilised  that  are  used  in 
supplying  air  heated  in  the  basement  by  steam  or  hot  water. 
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The  air  in  an  apartnenl  may  be  cooled  as  well  as  dried  and  purified 
by  means  of  a  gravity  cooler.  The  'Ne%'o  *  (Pig.  105).  devised  by 
Professor  Willis  L.  Moore,  may  be  operated  at  about  the  same  cost  as 


EiTVSinK.  lirrKRioi. 

Fici.  105.— A  Nnroi 

vf,  Oatcr  ihell  ft  caiinj; :  G,  irougli  for  [vrciiiiiatod  nH>i>itiini :  -V,  iliwIinrKc  piiK  1  P, 
Waalf-pipr;  F,  door  10  nclmii  ice  lo  the  upper  half  of  cylinder;  /fA\  doon 
llir»ii|;l>  wliiirh  ire  mil  mil  nn  lulmllleil  lo  llic  liiwtr  half  of  eyliiider  :  jV.V,  rctlcu- 
bled  pipc.i  lo  ficilKnre  ihr  IIdw  of  ait  (linuKb  llic  timkrn  kr  anil  llii-  <liir\»i<>ri  uf  llie 
air  Intcrally  Ihrough  ihc  ire ;  ////.  ihin  copliet  liipei  llint  teccive  [he  nit  after  h 
u<>v(4  i)ir  iiiirniiciliaTr  bnttnm;  M,  bodam  of  cylinder  -I.  lata  whicli  nic  filled  (he 
lORt  eciil  of  pipc<  ////  in  nuch  iTunii«r  lliM  llie  llr  ihat  rnlcn  lliE  [o|M  uT  ihr  pijid 
ID*)'  be  diKliar|[e<l  inlo  the  large  pipe  D,  whrcli  t'onducLi  the  air  tu  th«  riioin  or 
^Mitinral  tu  be  cuulcd. 

the  usual  heating  apparatus.     It  consists  of  a  copper  or  galvanized 
iron  cyliiidL-r  divided   horizontally.     The  upper  coiiipartnicnt  con- 
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tains  vf  rtical  reticulatnl  pt)>cs  aind  is  packed  vrilh  pkccs  of  ice  weigh- 
ing from  two  to  four  pounds  each.  Tlic  lower  conipartnient  incloses 
vertical,  thin,  wiitertiglit.  cop|HT  pipes  which  are  surrounded  by  ice 
chopped  into  pieces  the  size  of  slovc-coal,  nr  even  smalk-r.  and  thor- 
oughly mixed  with  sodium  chloHdurcalcium  chlorid  in  the  proportion 
of  one  jxiuiid  of  salt  to  four  pounds  of  ice.  Tliewarm<mt5ideaircntcr- 
ing  the  lop  of  the  cylinder  by  means  of  a  pipe  comes  into  contact  with 
the  ice.  Its  tcmpcratuic  is  thus  rapidly  lowered,  and  as  a  conse- 
quence its  spccilic  gravity  increased,  causing  it  to  fall.  At  the  same 
time,  the  greater  part  of  its  nuiislure  is  prwipiialed  and  the  dust  is 
extracted  through  the  surface  tension  of  the  water  on  the  meltitig  tee. 
The  reticulated  pipes  facilitate  the  flow  of  air  and  the  diffusion  of  the 
air  latenilly  tlirough  the  broken  ice.  When  the  cooled  and  drie<)  air 
enters  the  copper  pipes,  it  is  stilt  further  cooled  by  the  freezing  mixture 
surrounding  them  anil  coiis.e<|U(.-utly  fulls  more  rapidly,  unlit  by  the 
action  of  gravity  alone  it  is  discharged  from  a  tube  at  the  bottom  into 
the  lower  part  of  the  ixjom.  The  disehnrge  of  the  air  through  the 
apparatus  may  be  accelerated  by  the  action  of  an  extraction  or  pro- 
pulsion fun  and  lessened  or  stopjH-d  by  the  partial  or  complete  closure 
of  a  damper  situated  in  the  entrance  pipe.  By  means  of  a  pipe  the 
water  from  the  melting  lee  is  carried  into  a  bucket  or  iato  a  brandt 
wasle-pijie. 

Other  methods  of  cooling  rooms,  which  require  no  apparatus,  will 
be  described  in  the  chapter  on  the  Sick-room. 
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Lighting 

Light  is  supplied  to  a  room  by  the  sun  in  natural  illumination, 
and  by  some  substitute  in  artificial  illumination. 

Natural  lighting  should  be  obtained  when  possible  from  reHeeled 
rays.  I'or  windows,  plate  glass  is  to  be  preferred  when  the  light  b 
lellccted.  Ground  glass  will  soften  direct  sunlight.  Ribbed  glass 
and  prismatic  glass  arc  extensively  used.  The  latter  is  a  combina- 
tion of  prisms  for  bending  rays  and  diffusing  them  at  an  angle. 
The  natural  light  of  a  room  is  derived  directly  from  the  sky.  andt 
striking  the  floor  within  lo  or  lo  feet  of  the  window,  is  usually 
almost  entirely  lost.  In  the  prismatic  system,  however,  the  rays  of 
light  arc  receh'cd  upon  a  plate  of  prisms  and  turned  back  into  the 
room,  if  the  conditions  are  favorable,  even  to  a  distance  of  200 
feet.  The  prisms  arc  relatively  inexpensive  and  in  every  respect 
arc  hygienic. 
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There  should  be  at  least  one  window  in  every  room.  When 
rooms  are  lifted  by  a  well,  its  walls  should  be  polished  and  of  a 
light  color. 

Artificial  lighting  is  accomplished  by  means  of  candles,  lamps, 
gas,  and  electric  lights.  Candles  vitiate  the  air  proportionately 
more  than  other  illuminants.  The  odor  of  kerosene  and  the  marked 
vitiation  of  the  atmosphere  it  produces  are  especially  objectionable. 
Illuminating  gas  having  an  excess  of  yellow  rays  is  injurious  to  the 
eyes.  Owing  to  the  presence  of  carbon  monoxid  it  is  harmful  when 
inhaled;  so-called 'water-gas,'  from  its  greater  proportion  of  this  sub- 
stance, being  more  toxic  than  ordinary  coal-gas.  The  'natural  gas' 
used  in  some  localities,  though  less  poisonous,  is  especially  danger- 
ous, since  in  the  absence  of  odor,  its  escape  is  not  recognized.  Gas- 
lighting  has  been  greatly  improved  by  the  use  of  the  incandescent 
mantle.  This  light  resembles  daylight,  and  owing  to  the  diminished 
consumption  of  gas,  vitiates  the  atmosphere  less.  It  is  the  cheapest 
and  best  of  available  artificial  lights  dependent  wholly  or  partially 
upon  combustion.  Recently  incandescent  mantles  have  been  intro- 
duced for  use  on  hydrocarbon  (gasoline)  lamps,  thus  making  incan- 
descent lighting  possible  everywhere  and  at  a  cost  in  consumption  of 
less  than  one-fifth  of  an  ordinary  kerosene  lamp.  The  material  used 
in  these  lamps  is  known  in  the  trade  as  '74°  stove  gasoline.'  With 
the  mantle  it  gives  an  illuminating  capacity  of  100  candle-power 
to  the  burner,  without  odor  or  dirt.  An  ordinary  kerosene  lamp 
gives  25  candlepower.  Acetylene  has  not  yet  been  tried  on  a  suffi- 
ciently large  scale  to  determine  all  its  qualities,  but  the  light  is 
whiter  and  more  brilliant  than  that  from  the  same  amount  of  com- 
mon gas  or  oil,  and  hence  the  proportional  pollution  is  lower.  Pure 
acetylene  is  not  very  poisonous  or  irritating,  but,  unfortunately,  the 
commercial  article,  made  from  crude  calcium  carbid,  is  always  con- 
taminated with  compounds  of  phosphorus  and  sulphur  which  are 
offensive  and  dangerous.  The  removal  of  these  impurities  involves 
considerable  expense. 

Of  the  illumination  methods  at  present  available,  the  incan- 
descent electric  system  furnishes  the  maximum  of  light  with  the 
minimum  of  heat  and  polluting  influences.  The  arc  light,  however, 
is  objectionable,  being  too  strong  and  producing  nitric  acid  in  in- 
jurious quantities. 

When  light  depending  on  combustion  processes  is  used,  provision 
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must  be  made  for  incTcased  vvniUation.  For  every  lighted  gas 
tnimcr,  13  to  15  cubic  meters  (430  to  j30  cubic  feet)  of  air  an  hour 
i. necessary  to  prevent  undue  contamination  of  tlicairof  the  room. 


HOUSE  DRAINAGE 
Pltunbing 

All  sewer  wastes  must  lie  removed  from  dwelUngit  through  a  sv'stcm 
of  plumbing  that  shall  not  permit  ihc  leakage  of  liquid  or  solid  miit- 
tLTS  UT  of  foul  iitr  or  (idora.  This  retiuirtji  sound  mulerials.  abso- 
lutely tight  joints,  thoiougli  ventilation,  and  a  plentiful  water- 
supply  to  insure  tlTicient  flushing.  Tlie  pipes  should  be  easily 
accessible  and  so  far  as  possible  arc  best  placed  in  full  view.  Nearly 
every  municipality  has  adoplcd  regulations  governing  the  constnic- 
liim  of  the  dnuiutgc  system.  These  regulations  differ  somewhat 
in  detail,  as  do  the  recommendations  of  authors.  W'iUj  slight  litcal 
modifications  the  system  descril^ed  in  tlie  following  pages  may  be 
accepted. 

The  house-drain  is  the  horiKonlal  main  pipe  of  llie  house  carrying 
the  waste  and  soil  from  the  vertical  soil-pipe  into  the  street -sewer. 
It  should  be  of  extra  heavy  cast-iron.  Earlhenwarc  should  never 
l>e  used  fur  dniiu-pipt-s  within  the  house,  beneath  the  fuun<lntion, 
or  near  a  well  of  drinking-water,  llie  house-drain  should  have  a 
uniform  fall  of  at  Icusl  one-fourth  of  an  inch  to  the  fnot  and  should 
be  carried  along  the  cellar  wall  or  suspended  from  the  ceiling,  unk-a 
fixtures  in  the  cellar  discharge  into  it,  when  it  should  be  laid 
in  a  trench.  Just  inside  or  outside  the  fotmdalion  wall  an  Inter-j 
ccpting  trap  is  placed,  sometimes  called  the  siphon  or  running 
trap,  or  main  trap.  This  trap  sliould  be  of  the  same  diameter  as 
the  drain  and  be  pierced  with  clean-out  holes  provided  with 
air-tight  covers.-  Ventilation  is  obtained  Ihnmgh  the  fresb-atr 
inlet,  a  pipe  about  four  inches  in  diameter  entering  the  house- 
drain  on  the  inner  side  of  the  main  trap  and  exten<ling  to  Ihe  cx- 
teriuil  air  at  or  near  the  curb.  The  termination  should  be  at  least 
fifteen  feet  from  the  nearest  window  or  the  cold-air  box  of  a  bot>air 
funiacc. 

The  soiUpipc  is  a  vertical  pipe  carrying  the  soil  and  waste  from 
the  branch  snil-pi]jes  and  the  waste-pipe  to  the  nutin  house-drain. 
Cast-iron  h;is  been  the  material  generally  used  for  it  in  the  United 
Slates,  being  stronger,  cheaper,  and  more  durable  than  lead,  which 
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b  preferred  in  I^ngUmd-  Galvauizcd  wrought-iroa  with  malleable^ 
iron  fittings  makes  the  bnt  soil-pipe,  and  is  now  cuining  into  gen- 
eral use  in  the  United  States.  The  walls  should  be  nut  less  than 
one-eighth  of  an  inch  in  thickness  and  the  diameter  ordinuiily 
should  not  exceed  four  inches.  Soil-iiijies  Ahuuld  run  as  nearly 
verticaUy  and  straight  as  practicable  and  all  bends  must  be  ub- 
tuse-angk-d.  I'bc  junctions  with  the  waste-pipe  and  bratich  soil- 
pipes  must  be  by  Y-branchos,  and  with  the  main  drain  by  a  curved- 
elbow  bend  of  latge  radius  supported  on  a  foot,  'llic  soil  pipe 
should  be  extended  in  full  dLmifler  above  the  roof  for  at  leiist  two 
feet,  but  far  from  air-shafts,  windows,  ventilators,  and  mouths  of 
chimneys.  The  outlet  should  nut  be  covered  except  with  a  wire 
basket.  The  pipe  sJiould  be  fastened  securely  along  its  coinse  with 
wrought-iron  books  or  straps  and  should  be  supported  firmly  at 
the  Iwttom.  Cast-iron  pipes 
arc  made  in  lengths  of  five  feet, 
exclusive  of  the  socket  or  hub, 
which  is  an  enlargement  of  one 
end  into  which  the  plain  or 
spigot  end  nf  the  next  section 
lits.  I'he  socket  end  should 
point  upward  toward  tlic  com- 
mencement of  the  drain  and 
the  joints  must  be  cuulked  with  oakum  and  molten  lead  or  with 
Spcnce's  metal.  An  adjustable  joint  is  made  by  the  Sanitas  Hanged 
pipe,  in  which  a  lead  waslier  or  gasket  is  squeezed  bctux-en  the 
flanges  of  two  adjoining  pi|x-s  and  crushed  to  half  its  original  thick- 
ness. In  connecting  a  lead  pipe  with  an  iron  pipe  a  strong  brass 
thimbit-  iir  fiTrule  is  joined  to  the  r<imier  by  means  nf  a  wi)H-d, 
soldered  joint,  then  received  into  the  socket  of  the  iron  pipe  and 
caulked  with  hemp  and  molten  lend.  With  the  Hanged  Manilas 
pipe,  the  lead  pipe  is  tlanged  out  and  bolted  to  the  iron  by  means , 
of  cust-iron  rings  with  ears  and  bolt  holes  corresponding  to  those 
OQ  tlie  pipe.  In  Kngland,  in  order  to  prevent  rusting,  iron  pipes 
arc  often  coated  inside  and  outside  with  the  magnetic  oxid  of  iron 
(BarlT's  process),  with  coal-tar  pitch,  or  with  .^ngus  Smith's  sulu- 
tbn.  The  coating  is  also  used  to  render  the  inner  surface  perfectly 
smooth.  In  ihe  tinted  States  ihe  pipes  arc  not  painted  for  this 
purpose.  Branch  soil-pipes  carry  the  contents  of  water-closets  and 
urinals  to  the  vertical  soil-pipe.     Thv>'  should  he  as  short  as  possi-l 
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ble,  have  a  fall  of  at  kast  one-fourth  of  an  iiicli  to  tlic  foot,  and  be 
trapped  nol  more  than  two  feet  fnim  the  closet.  In  America  they 
are  usually  made  and  joined  like  tlic  vertical  soil-pipe. 

The  Wftste-pipe  is  u  vertical  pipe  that  receives  through  tin;  bniiKb 
waste-pipes  the  waste  water  from  stiilcs,  wasli-basiDS,  batb-tulis, 
etc,  U  resembles  in  every  way  the  soil-pipe,  which  it  joins  near 
the  base.  In  England,  however,  the  waste-pipei  from  the  fixtures 
are  usually  taken  through  the  external  wall  to  discharge  in  the  open 
air  over  a  chunnel  lidding  to  a  InipjK-d  gully  at  least  eighteen  inches 
distant.  Branch  waste-pipes  have  coninxmly  been  made  of  lead, 
which  is  eusily  run,  especiully  in  bends.  In  the  United  States  they 
arc  now  generally  made  of  galvanized  iron,  where  concealed,  and 
of  painted  or  nickeled  bra»s  with  screw  joints,  where  exposied. 
If  improi)erly  laid,  lead  pipes  may  sag.  with  the  formation  of  air- 
locks. Lead  pipes  should  always  be  joined  to  each  other  b\'  wi|>ed, 
soldered  joints,  made  by  opening  out  the  upper  end  of  the  lower 
pipe,  fitlinj;  into  it  the  rasped  lower  end  nf  the  upper  pijie,  and 
over  this  joint  pouring  heated  solder,  which  is  so  shaped  as  to 
give  a  bulbous  form  to  the  joint  and  is  then  wiped  around  with  a 
hot  moleskin  cloth.  An  inferior  joint  is  made  by  heating  the  ends 
of  the  iiipes  either  with  a  copper-bil  or  blowpipe  and  pouring  the 
solder  between  them.  Iron  and  brass  waste-pipes  arc  jouicd  by 
screw  coupltiigK.  'Hie  ndes  govrming  branch  soil-pipes  also  apply 
to  branch  waste-pipes,  wliich,  however,  need  be  no  larger  than  one 
and  a  half  to  two  inches  in  diameter.  Gach  waste-pipe  must  be 
pniviiled  with  a  trap  placed  as  near  as  possiltlc  to  tbi-  fixtures. 

Rain-leaders  arc  pipes  collecting  the  rain-water  from  the  roof 
and  eaves-gutter,  and  discharging  it  into  the  house-drain,  street 
gutter,  or  yard  sink;  the  latter  method  being  objectionable. 

Traps. — Appliances  used  as  barriers  against  the  entrance  of 
sewcr-gas  into  the  house  arc  termed  traps.  In  the  best  forms,  they 
attain  this  ■>1)jcct  by  the  constant  maintenance  of  a  sufficient  deptli^ 
of  water  ^water-seal)  between  the  inlet  and  the  outlet  of  the  trapi. 
The  water  should  stand  at  least  three-fourths  of  an  inch  above  the 
i)]K-nings.  The  trap  should  have  no  angles  nr  proji-elions.  it  sliouK 
admit  of  ready  inspection  and  cleansing,  and  should  be  sclf-cleansmg^ 
so  far  as  possible,  being  completely  washed  out  with  every  fhish 
of  water  through  it.  Instead  of,  or  in  addition  to,  the  water-seal, 
some  traps  employ  mercury  seals  or  mechanical  devices  such 
as  balls,  flaps  or  valves,  lips,  etc.     The  siphon  or  round-pipe  trap 
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Bists  of  8  brnd  in  Uicr  pipe  which  rctnains  full  of  water  after  water 
is  dischitrged  through  it.  There  are  a  number  of  forms:  tunning 
trap,  S-trap,  thrcc-quarlcr-S,  and  doublc-S  or  huiK-hh»ck,  etc.  The 
siphon  a  the  best  vtiritly.  Bedell's  and  Stewart's  traps  are  pro- 
vided with  a  metallic  flap  or  valve 
and  lip  respectively.  In  the  bottU 
or  pot  trap  the  water  enters  at  the 
bottom  and  flows  out  at  the  top. 

'This  form  is  not  self-cleansing  nnd 

preliiins  dirt.  The  D-trap  is  open 
to  the  same  objection.  In  the  ball 
trap,  which  is  not  very  desinible,  a 
ball  acts  as  a  valve  by  floating  up 
against    the   entering    pipe.     Tlie 

mid-feather  or  Uason's  trap  is  a  round  or  square  box  with  the 
cntT}'  and  exit  tubes  on  opposite  sides  at  the  same  height  and 
separated  by  a  partition  reaehinK  from  the  top  to  a  point  l>elow 
the  lower  margins  of  the  pi^-es.  Not  being  self  cleansing,  it  is  a 
bad  fomi  of  trap.     The  bell  trap  has  b<-en  used  in  kitdien  sinks. 
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bnl  is  ohjectionalde.  The  inlet  is  n  strainer  attached  1<>  a  conical 
pan  which  covers  the  projecting  outlet  pipes.  Grease  traps  are  also 
used  in  sinks,  but  unless  frequently  cleansed,  become  objectionable. 
They  consist  of  a  rcsen'oir  with  the  itUct  at  the  top  and  the  outlet 
at  the  bottom;  the  grease  floats  to  the  top  and  can  be  removed 
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periodically,  llic  sanic  method  is  einptoyed  in  trapping  a  cess- 
pool. The  gully  Irap  is  a  chamber  or  box  having  for  the  inlet  a 
Xraliiijf  cuveriiiij  iIm;  top;  the  outlet  tube  brinj;  «  short  distance 
bekiw.  Cully  traps  are  used  in  the  drainage  of  yard  and  rain- 
water pi|x-s  and  in  the  lingltsh  system  uf  disconnecting  the  vraste- 
pipcs  from  the  drain.  Deans's  trap  b  fitted  with  a  bucket  pro- 
vided with  u  hamllc  so  that  all  deposits  can  be  removed. 

Loss  of  Seal. — Tra|)S  may  lose  their  seals  by  evaporation,  momen^ 
turn,  back  pressure,  leakage,  capillar)-  attraction,  or  siplionage."' 
Evaporation  occurs  with  long  disuse  and  may  be  prevented  by 
frequent  (lushing  or  by  pouring  glycerin  or  oil  into  the  fixture. 
By  the  fitrce  of  its  momentum  a  sudden  flow  of  water  may  unseal 
a  trap.  This  should  not  occur  if  the  trap  is  of  proper  size  and  in  a 
straight  position.  Back-pressure  rarely  occurs  at  the  present  day. 
Leakage  requires  no  cxplunation.  W'nter  may  be  withdmwii  fr«>ra 
tt  trap  by  capillary  attraction  when  paper,  cotton,  thread,  hair, 
etc.,  iicciinuiiate  in  the  trap  and  project  in  the  lumen  of  the  pipe. 
Siphonage  may  occur  when  a  large  volume  of  water  completely 
nils  and  descends  a  vertical  waste-pipe,  producing  by  suction  a 
vacuum  in  smaller  branch  waste-pipes,  which  aspinites  the  contents 
of  the  trap.  Wlien  two  siphon  traps  arc  placed  in  the  coiu-sc  of  the 
same  pipe,  without  an  air  opening  between,  the  action  of  one  may 
empty  the  other.  A  trap  may  also  be  self-siphoned,  Siphonage 
is  prevented  by  several  methods,  'llje  up-cast  limb  of  the  trap 
may  be  widened  into  a  rcser\'oir,  which,  however,  acts  asa  ccss-potit 
and  may  accumulate  sediment,  '{"he  creation  of  a  vacuum  may 
be  prevented  by  connecting  the  trap  with  a  vetitilating  pipe  and 
by  extending  the  \'crtical  waste-pipe  over  the  roof.  Each  trap  at 
its  upper  portion  is  ci'iinected  with  a  brunch  vent  pipe  which  joins 
the  main  vent-pipe  al  a  point  above  the  fixture.  The  main  vcnttlal- 
ing  pipe  is  a  straight  pipe  extending  into  the  air-  Mechanical  or 
non-siphmiing  traps  are  also  employed,  such  as  the  'Sanitas'  and 
the  'Uydric' 


Fixtures 

Wash-basins  arc  made  of  copper,  enameled  and  galvanized  iron, 
carthenwiire,  porcelain,  and  marble.  They  usually  are  provided 
with  an  overflow  horn  communicating  above  with  the  Imsin  through 
8  number  of  performions  and  lielnw  with  the  branch  waste-pipe. 
Other  forms  are  provided  with  a  stand-pipe  which  acts  both  as  a 
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plug  and  an  ovcrftow.     Tbc  ovcrlluw  b  liable  to  have  soap  and  tiltb 

d«p(i»ted  aloiig  its  inoer 

surface. 

B«th-tubs  should  not 

be  placed  «i  bed  rooms. 

There  must  be  especially 

c<>nstriK'lrtl  bu(h-m»ms. 

which  should  be  fairly 

largc.  well  lighted,  and 

well     ventilated.      Tlie 

lubs  arc  made  of  porce- 
lain, eitrl  hen  ware,  en- 
ameled iron,  and  tinned 

and    planislied    copper. 

the  latter  being  inca.sed 

in  cabinet-work.     ITiey 

also  arc   provided  with 
t  overflows. 

Sinks  are  ma<le  of  cast-iron  and  enameled  iron,  steel,  copper. 

suapslone,  slate,  carth<.-nwitre,  and  porcelain.     The  outlet  should 

be  covered  by  a  strainer.  A  grease 
trap  is  of  ads'antagc  if  cleansed  fre- 
quently. A  wood  grating,  if  used, 
should  be  kept  scrupulously  clean 
and  fri.-<iueiit[y  aired.  The  sink 
should  not  be  inclosed  in  wood- 
work. 

Laundry  tubs  are  best  made  of 
porcelain,  and  next  iiest  of  soap-stone. 
Wood  is  the  wortit  material  and  should 
be  covered  with  zinc  or  some  non- 
iibsnrhent  material. 

Safe-trays,  consisting  of  sheets  of 
lead  or  zinc  turned  up  several  inches 
at  the  edges  90  as  to  catch  all  drip- 
pings and  overflow  from  fixtures,  un- 
der which  ihey  are  placed,  and  con- 
nected with  a  drip-  or  waste-pipc,  are 
to  becondemni-d. 
Water-closets. — Water-closets  may  be  divided  into  those  having, 
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and  those  not  having,  movable  internal  niei-huiitsra.  To  the  former 
belong  Ihc  pan  or  container,  the  valve,  and  the  plunger  or  plug  closMs. 
The  hitler  includes  the  long  liopix.-r,  the  wash-out.  the  short  hopper  or 
WBsh-down.  llic  siphon,  and  th«  siphon  jet  closets.  The  most  objec- 
tionable foni)  is  the  pan  closet,  coiisisling  of  b  china  basin,  shaped 
like  an  inverted  cone,  with  its  outlet  guarded  by  a  movable  metal  pan 
thut  by  the  raising  of  a  handle  may  be  swung  back  into  a  large 
rounded  cast-iron  receptacle,  in  which  it  de[X>si(s  the  excreta  and 
wati-r.  and  from  the  bottom  of  which  3  short  pipe  leads  to  a  D  trap. 
Tlie  plunger  or  plug  closet  is  ^  irifle  less  objwtionablc.  It  b  usu- 
ally cast  in  one  piece,  the  basin,  which  holds  a  large  volume  of  water, 

being  shut  off  from  tlic  vented 
Iraj)  below  by  a  plug  or 
plunger  which  acts  also  as  an 
overflow.  The  best  of  the 
closets  with  movable  appara- 
tus, though  by  no  means  to 
lie  nToiiimende<!.  is  the  valve 
closet.  Tliis  coitsbls  of  a 
china  or  stoneware  basin 
separated  from  a  ventilated 
trap  by  a  hinged,  water-tight 
valve.  The  long  hopper 
closet,  a  deep  conical  basin 
ending  in  n  ventilated  S  trap, 
is  liable  to  become  fdthy  and 
is  diHicult  to  flush.  The 
abort  hopper  or  wash-down 
closet  has  a  shorter  cone  with  (he  back  vertical,  so  that  the 
excrement  drops  into  the  water  of  the  trap  and  not  upon  the 
sides  of  the  biisin.  In  llic  wash-out  closet  the  basin  is  so 
shaped  tijat  a  small  quantity  of  water  remains  in  it  to  receive 
the  excreta,  which  tire  flushed  out  over  the  retaining  ridge  into  a 
siphon  trap  below.  ITic  best  form  is  the  siphon  closet,  which 
employs  siphonagc  in  addition  to  flushing.  In  one  variety  a  weif^ 
chamber  with  a  constricted  outlet  is  placed  below  the  receiver.  In 
the  more  common  form  a  jet  of  water  pushes  over  the  contents  of 
the  txisiu  and  thus  starts  siphonagc. 

In  even.'  closet  a  flushing  apparatus  is  rci^tiired  for  the  thorough 
remuval  uf  all  muUer  from  the  sides  of  the  bowl  and  its  propulsioQ 
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tbrotigh  and  t>c>-ond  the  trap.  It  must  tlbchargc  nt  [east  three  lo 
five  galloiis  of  water,  wliich  b  spread  by  the  fltisbing  rim  in  small  jets 
(against  the  sides  of  the  bowt.  1'i>  insure  a  good  force  the  water  is 
sually  delivered  through  a  stiaight  flu&li-pipe  at  Icust  an  inch  and 
a  fourth  in  diameter  from  a  tank  or  ciBtcni,  which  should  be  not  less 
than  four  to  six  lect  above  the  basin.  It  is  usually  recomnirndi-d 
that  the  water  sliould  not  come  directly  from  the  water  supply  pipes 
lest  tlic  latter  become  contaminated.  This  is  prevented,  and  water 
lis  economized,  by  the  use  of  water-waste  preventing  cisterns, 
'  made,  as  a  rule,  of  iron  or  of  wood  metal-lined.  The  tanks  may  !»■ 
automatic  or  iion -automat ic.  The  automatic  flush  tanks  iire  used 
in  large  cstablbhments  and  are  of  two  varieties,    The  'tumbler'  is 
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a  scuttle-sTiaped  tank  so  halsinwd  that  when   empt\-  or  itlHng   it 
maintains  an  upright  position,  but  when  filled  it  lilts  forwiird  atid 
diitcharges  its  contents.     The  siphon  tank  when  full  overflows  into 
the  long  limb  of  a  siphon  and  is  thus  emptied  by  siphonuge.     Ron- 
automatic  flush  tanks  are  provided  with  a  lc^'cr,  to  tlie  long  ann 
of  which  a  cliain  is  fastened,  llie  short  arm  being  attached  lo  a  valve 
tdosing  the  flushing  pipe.     When   the  chain   is  pulled   down,    the 
Evalve  is  raised.     The  llush  may  cimtiniie  as  long  as  llic  chain  is  held 
(down,  or  for  a  certain  length  of  time,  or  until  the  cistern  is  com- 
pletely emptied,  according  to  Ihe  mechanism  employed.     The  chain 
may  be  attached  to  a  handle  or  to  the  scat.     Nearly  nil  Hushing 
tanks  provide  for  an  after-flush  to  refill  the  bowl  of  the  closet.     Tlie 
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inlVjw  is  controlled  by  a  valve  and  float.  In  tbc  United  States,  the 
fliuhing  tunic  is  now  being  supplanted  b>-  the  flushing  valve,  which 
is  a  valve  placed  directly  in  the  water-supply  pipe  above  the  closet, 
opened  »-ith  a  lever  and  closed  by  the  pressure  of  the  water.  To 
conform  with  present  regulations  of  titc  health  authorities,  a  tank 
is  sometimes  placed  near  the  top  of  the  bouse  from  whieb  Uie 
supply-pipe  is  extended  to  the  flush  valves. 

Slop  closets,  which  are  flushed  by  the  house  waste-water,  are 
used  where  the  water-supply  is  limited.    Tbe>'  arc  of  two  Icinds, 
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Fig.  115,— (Ai  Fi.usiiwt;  Valvk  (Flush  Vai.ve,  FLusHtiuErEn,  Aqimmkich.  etl-.j. 
(B)  Fll'shinc  Vaivb  FiiTEu  TO  Cuisrr.  (C)  Showing  AiTACiiMB.'n'  qf 
FLUsiiiNn-VALVie  to  Supflv-pipe. 


those  in  which  the  waste  runs  directly  into  the  basin  or  ■:<:  poured 
down  by  hand,  and  those  in  which  it  is  collected  in  a  siphon, 
eistem.  or  tijipcr  and  then  di^barged  in  a  suddi-n  fiush.  The  laMcr 
variety  may  be  made  automatic.  A  Upper  is  preferable  to  the 
siphon  or  cistern. 

Trough  closets  are  used  in  public  buildin;^,  schools,  factories,  and 
groujis  (jf  iirlisun's  houses,  etc.  Beneath  the  closet  scats  of  a  series 
of  compartments  runs  a  long  metal  or  stoneware  open  trough  whose 
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bottom  is  rounded,  slightly  inclining:  toward  llic  outlet,  and  kept  cov- 
ered with  water.  The  upper  end  of  ihtr  trough  should  be  connected 
with  an  automatic  flush  tank  and  the  lower  end  with  a  siphon  tni[> 
protected  by  a  grid.  In  the  use  of  alt  forms  of  water-closets,  but 
especially  of  troughs,  the  strictest  care  is  iH-cessary  to  prewrve 
cleanliness,  not  only  by  regtdar  Hushings,  but  also  by  the  use  of 
brushes  and  other  me- 
chanical cleansers  at  fre* 
qiient  intervals.  A  dis- 
infecting solution,  pre- 
ferably chlorinated  lime, 
sliould  also  be  used  with 
frunftcicnl  frequency. 

Urinals. ^Special  uri- 
nals arc  ncccssarj'  only 
in  large  buildings,  and 
should  have  no  place  in 
a  private  house.  ITicy 
should  be  made  of  non- 
corrosive  materials,  such 
as  china,  slate,  and  stone- 
wan-,  and  should  have 
a  copious  Hush,  acting 
automatically  either  con- 
stantly or  at  short  inter- 

tvals.     A    deodorizer    is 

'necessary,  a  simple  one 
being  a  cake  of  charcoal 
saturated  with  sulphur- 
ous acid.  Ice  is  some- 
times used.  In  addition,  mechanical  cleansing  with  soap,  and  the 
use  of  chlorinated  lime  may  be  necessary. 

The  Privy  or  Hidden  System 

This  method  of  disposing  of  excreta  is  practised  in  many  niral  dis- 
tricts and  villages  as  well  as  in  certain  towns.  The  primitive  form,  a 
hole  dug  in  the  ground  with  a  rough  scat  and  improvised  shed  over 
it,  is  to  be  condemnerl.  as  it  jyitlutes  the  soil  nrouml  the  house  mid  the 
wells  near  it.  besides  giving  rise  to  offensive  odors.  Any  form,  no 
matter  how  well  eonstructe<)  and  supervised,  is  objectionable,  yet  by 
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due  cure  tbe  risks  caotbe  reduccfl.  The  midden  must  be  at  lesit : 
feet  from  any  dwdling  and  fifty  feet  from  any  well,  spring,  or  stream. 
The  capacity  o(  the  receptacle  must  not  exceed  ei^ilu  cubic  fret  and 
the  vraUs  and  tloor  must  be  of  some  impcnneable  material,  as  fbg. 
■spbalt.  or  c«men(ed  brick-woik.  The  privy  must  be  rcmfed  and  pfx>- 
vidcd  with  ventilating  apertures  near  the  top.  Its  Boor  must  be  not 
lo*  ihiin  Ihrev  im-hcs  aUive  the  level  of  the  adjoining  ground,  ce- 
mented, flagged.  Of  tiled,  and  having  an  inclination  toward  the  door 
of  ibc  privy  of  one  half  inch  III  the  fo<il.  Thesmt  should  be  litngrd,  so 
that  the  ashes,  which  sliould  be  provided,  may  readily  be  thrown  in. 
The  contents  should  be  removed  weekly  and  must  not  be  carried 
through  the  house. 

The  pail  system  b  used  in  many  Englisli  towns.  Tlie  excreta 
arc  received  into  mox'able  receptacles,  such  as  pails  and  tubs, 
having  a  capacity  not  greater  than  two  cubic  feet,  and  provided 
with  close-fitting  lids,  lliey  are  made  of  tarred  oak  or  galvan- 
ized irt>n,  and  sitould  be  both  air-tight  and  water-tight.  The  pail 
must  be  removed,  and  a  clean  one  put  in  its  pbcc,  at  k-ast  once  a 
wM.'k.  Til  delay  decomposition  and  to  pre\'ent  odors  the  contents 
of  the  pail  arc  kept  dry  by  the  addition  of  some  absorbent  substance, 
such  as  dry  e;irth.  usbes.  or  charcoal,  deposited  (either  by  hand  or 
by  a  mechanical  arrangement.  Instead,  the  pail  may  be  lined 
with  sawdust  or  peat.  The  best  form  of  pail  closet  is  the  earth 
closet,  in  using  which  each  stool  is  immediately  co\-cred  with  one 
and  a  half  {xninds  of  dry,  sifted  earth  and  no  slop- water  b  added  to 
the  pail  contents. 
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Disposal  of  Domestic  Dry  Refuse 

Every  house  collects  dust,  ashes,  cinders,  paper,  etc..  and  scraps  of 
waste  food,  known  as  garbage,  swill,  offal,  and  slop.  In  the  country 
this  is  best  burned  and  the  ashes  buried.  In  cities  it  should  be  de- 
posited in  giilvimiwd  iron  pails  or  boxes  with  lighl-filting  metallic 
covers,  separate  receptacles  being  provided  for  garbage  and  fur  ashes 
and  other  refuse.  Ashes  and  dr>'  refuse  are  usually  collected  once  or 
twice  a  week,  garbage  daily  during  ihc  summer,  every  otlier  day  dur- 
ing the  remainder  of  the  year.  The  removal  carls  should  be  of  metal 
and  should  be  provided  with  covers.  It  has  been  advised  that  gar- 
bage be  burned  in  the  kitchen  stove  or  in  a  special  arrangement 
attached  to  it. 
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WATER  SUPPLY 

In  rural  districts,  and  in  towns  w-ithout  provision  for  a  f^eneral  sys- 
tem of  filtration,  the  prevention  of  the  diseases  conveyed  by  impure 
dnnkiiig-waier  devolves  on  the  individual. 

In  the  fountr\'.  owing  to  want  of  official  supervision,  special  care 
must  be  exercised  in  the  purification  of  water,  "flic  coiiiitr>-  well  is 
usuiilly  in  proximity  to  Ihe  dwelling  and  draws  coniatnination  from  a 
cone-shaped  segment  of  the  ginmid  <>f  which  it  is  the  center,  and 
where  slops  and  excreta  arc  usually  thrown.  The  same  may  lie  said 
of  the  spring  and  cistern.  I'lirification  of  water  may  be  attained  by 
boiling,  diitilUng,  or  filtering,  Tlie  safest  plan  when  polhttion  of 
the  water  is  suspected  is  to  boil  it  for  several  minutes.  Forbcs's 
apparatus,  adapted  to  rumishing  a  continuous  supply  of  boiled  water, 
is  described  on  page  35V     Water  long  boiled  is  insipid,  owing  lo  the 

ss  of  gases.  Filtration  is  a  cheap  and  efficient  method  of  purifica- 
tiim.  Tlic  Pasteur -Chaniberland  filter,  although  at  first  germ-proof, 
is  not  permanently  so.  It  is,  however,  one  of  the  best  filters  yet  in- 
vented. It  consists  of  one  or  more  white  candle-shaped  tubes  resem- 
bling ungtazcd  porcelain  and  made  of  a  clay  found  only  in  France. 
Presstuc  is  required  to  fore*  water  from  the  outside  to  the  boUow 
center.    The  filter  should  be  cleansed  frequently. 

The  purification  of   water  on  a  small  scale  by  chemical  means 

is  often  coiiveuiout-     .Alumimnu  sulphate,  either  as  such  or  in  the 

form  of  alum,  is  generally  applicable,     ^\'hen  added  to  tainted  water 

in  the  proportion  of  aliout  1  grain  to  the  galloa  (0.15  gram  Id  the 

liter),  the  suspended  matter,  even  when  very  fine,  is  collected  and 

precipitated,  conveying  with  it  most  of  the  bacteria  and  even  some  of 

the  dissolved  matter.     Filtration  tiiay  be  nmcli  assisted  l)y  a  pre- 

liminar)'  treatment  of  thi-  water  with  alum.     'ITic  action  depends  00 

the  presence  of  carbonates  in  the  water,  and  fails  therefore  with  rain- 

.waters  and  some  siirfacc  waters  conlainins  but  little  mineral  matter. 

'Direct  disinfection  of  water  by  chemicals  has  iilsii  hern  proposed. 

Sclmmburg  and  Pfuhl  made  elaborate  investigations  which  seem  to 

Lshow  that  a  small  ipiantity  of  bromin  added  to  wnler  will  kill  jiutho- 

rgenic  bacteria,  and  that  the  bromin  can  be  neutralized  by  ammonia 

or  soda,  so  that  a  clear,  tasteless  drinking- water  will  ri.-sult.  'Sehum- 

burg  recommended  the  following: 

Poiiuuum  brcnnid, ,••■•>>.    x>.oo  po. 

Ilrocnln, al.91  ipn. 

WawT,  enough  U  nuke locxco  c.c 

V— a6 
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Neutralization  isbk'ls  contained : 

Sodium  nlphite o^o^S  (■<*■ 

Sodium  caibonole  (drf), 01040  g«i. 

Mannlte.  a  wITicirnl  qiuntilj. 

Of  t1i«  SiOlution,  1  to  5  c.c.  is  sufficient  for  one  liter  and  is  neutralized 
by  one  tablet. 

Ill  id  dies  ton's  ex|K-Tiincnts  ttcr\'ed  to  verify  those  of  Scliumburg  and 
Pfuhl.  I'hcre  were  somt  failures  which  showed  the  linntations  of  the 
metliod.  but  it  itecms  to  be  demonstrated  that  water  infected  with 
typhoid  bacilli,  but  otiicrwiso  good,  may  be  made  potable.  (See 
also  pages  34^  and  ,^8  to  ,151.} 

Water  may  be  contaminated  with  mineral  poisons,  of  which  the 
most  common  is  lead.  Most  natural  waters  do  not  apparratly  at- 
tack lead.  Waters  containing  free  acid  or  containing  but  little  min- 
eral matter  ciintiot  safely  be  i:onve>'ed  in  lead  pipes  or  stored  in  lead- 
lined  cbtcms.  Hot  water  from  a  kitchen  boiler  should  not  be  used 
for  drinking  or  cooking. 

Care  should  be  exercised  in  respect  to  artificial  carbonated 
waters.  If  these  be  made  from  polluted  water.  Ihc  bacteria  con- 
tained will  survive  and  often  proliferate;  only  distilled  water,  there- 
fore, should  be  used  in  their  manufacture.  Also  a  word  should  he  said 
regarding  ice.  Many  micro-organisms  survive  fn-cziiig.  To  avoid 
danger,  natural  ice  should  be  obtained  from  an  approved  source,  or 
artificial  ice  made  from  distilled  water  be  employed. 


CHAPTER  II 

SCHOOL  HYGIENE;    HYGIENE  OF  TRAVEL 

The  School  Building — Lighting;   I'urnilure;  Sivdy  Hours;  Books; 
Medical  Inspcctiotu     Care  of  Public  Com<cyances. 

The  same  care  must  tie  exercised  in  the  selection  of  a  sitft  for  a 
school-building  that  is  ncccssarj-  (or  a  dwtlling;  corridors  and 
stairways  lOiould  t>e  large,  straight,  and  K-ell  lighted.  All  doors 
should  be  wide  and  open  outward,  so  that  in  case  of  fire  ready  egress 
is  jjermitled.  To  secure  the  Iwst  environment,  witll  ample  light  and 
sunshine  and  a  playground,  the  scliool-houac  should  occupy  the  cen- 
ter of  a  large  lot.  The  light  shctuld  enter  the  Rioms  directly,  ;in  oMong 
room  receiving  better  lighting  than  a  square  one.  The  windows 
should  be  large  and  numerous  and  so  placed  as  to  pemiit  the  light  to 
come  from  the  left  and  rear  of  the  desks  in  order  ttiat  shadows  may 
be  avoided.  Their  combined  area  should  equal  from  a  tenth  to  a  fourth 
of  the  total  floor  area.  Sky-ligliting  is  admirable,  but  can  be  utilized 
only  on  the  top  floor.  Crosft- lighting  pniduees  shadows.  The  win- 
dows should  reach  from  a  point  at  least  four  feet  above  the  floor  to 
one  as  near  the  ei'iling  as  possible.  1'hcre  should  be  two  shades  for 
each  window,  arranged  to  permit  the  upper  or  lower  half  of  the  win- 
'dow,  or  both,  to  be  shaded  when  necessary.  Walls  and  ceilings 
should  be  of  some  light -reflecting  color,  preferably  a  light  gray  lint. 
If  artificial  light  is  used,  there  should  be  one  burner  for  every  four 
pupils,  A  school-room  is  well  lighted  wlien  small  [irint  Km  be  read 
in  a  remote  comer  e\'cn  though  the  day  is  cloudy.  A  school-room 
should  give  150  cubic  feet  of  airspace  forcjich  pupil-  Water-closets 
should  not  be  placed  in  basetncnts,  especially  when  the  hm  air  f(»r 
warming  purposes  is  derived  from  such  situations.  The  cloak  room 
should  be  large  enough  to  allow  the  clothes  to  bang  without  touching. 

School  Furniture 

Desks  should  be  at  right  angles  to  the  windows,  about  one  inch 
higher  than  the  pupils'  elbows,  and  at  an  inclination  of  about  ten  to 
fifteen  degrees.     Desks  mod  seats  should  be  adjustable  and  graded 
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according  to  the  sizes  of  ttae  puptls.  and  iwt  accordini;  to  their  scholar-, 
»litp.  Many  »dju8t»ble  desks  hnve  l)c«n  invented  in  which  tlic  seat 
or  desk  proper  may  be  adjusltd  to  the  desired  height  by  simply  liim- 
ing  n  crank.  1'hv  seat  should  be  of  such  a  height  that  the  foot  resls 
finnly  on  the  floor  when  the  knee  is  bent  at  a  riglit  angle.  The  depth 
should  be  not  less  than  eight  iiK'hcs.  1'hc  distance  of  the  eyes  fit>m 
the  <le<ik  should  be  sixteen  incites.  Defectis-e  desks  and  scats  arc 
Ksponsiblc  for  many  deformities  and  e>'c  defects. 

Blackboards,  charts,  and  maps  should  not  be  placed  at  a  greater 
distance  than  a  feet  from  the  farthest  pupil  and  sliould  be  op|x>siie 
the  source  of  light.  The  letters  should  be  large  enough  to  be  casih' 
read  from  any  part  of  the  room.  The  eonIra.st  in  color  iM-tween  thei 
board  and  the  chalk  should  be  as  marked  as  possible.  Copying  from' 
the  blackboard  should  be  avoided  when  possible  on  account  of  eye- 
strain due  to  the  frequent  change  of  focus-  Bactcriologic  iovcstifia- 
tioiis  of  pt-iK'ils  uitd  sliites  show  ilie  danger  of  indiscriminate  distri- 
bution of  such  articles  among  the  pupils. 

Regulation  of  Study 

Children  should  not  begin  study  before  the  sev-enth  year.  In 
the  primary  classes  work  should  be  confined  strictly  to  the  !ich<xil. 
The  daily  session  for  very  young  children  should  not  exceed  three 
hours,  and  for  older  ones  six  hours  daily  should  he  the  maxiniunt. 
Physical  exercises  should  be  included  in  the  curriculum.  (Sec  volume 
vn.)  Tlicre  sliould  always  be  a  suflieicnt  intermission  or  'recess,' 
during  which  the  children  should  play  in  the  open  air.  There 
should  be  several  holidays  during  the  year — advantage  being  taken 
of  alllcgal  holidays— and  one  or  more  short  vacations,  conveniently 
at  Christmas  and  Easter,  which  should  be  devoted  entirely  to  recrea- 
tion.    A  long  vacation  is  essential  during  the  summer. 

School-books  should  be  print(-<I  on  tlull  surface  paper  in  type  not 
smaller  than  long  primer,  with  the  spacing  between  tlic  lines  not  le 
than  -^  of  an  inch.     No  line  should  cxleiid  over  4)  inches,  as  long''' 
lines,  by  com|>elling  extra  rotation  of  the  eye  muscles,  quickly  lire  the 

eye. 

These  lines  are  printed  in  the  snullcsc  type,  wiih  the  least 
spacing  and  (he  longest  line  pcrmisiible,  according  to  the  mles 
just  laid  down. 

Daily  medical  inspection  of  the  public  schools  is  an  established 
system  in  many  of  the  leading  cities  of  the  United  States.     It  is 
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under  the  control  of  the  Boards  of  Health  with  the  co-operation  of 
school  committees. 


THE  HVGIKNE  OF  TRAVEL 
The  general  rules  of  jiersoiial  cleanliness  and  avoidance  of  fatigue, 
excitement,  and  unwholesome  food  and  drink,  apply  as  well  on  jour- 
neys as  at  honifc     The  rules  governing  invalids  traveling  for  liealtb 
are  given  in  volume  tv. 

Care  of  Public  Conveyances 

Public  conveyances  expose  the  occupant  to  many  sources  of 
danger.  Theseiire  i>exliaps  greatest  in  sleeping-cars,  but  are  pres- 
ent also  in  vessels,  in  day-coaches,  and  to  some  degree  even  in 
street-cars,  cabs,  etc-  Strict  cleanliness  and  routine  disinfection 
are  the  obvious  measures  of  prevention.  Vehicles  elegantly  uphol- 
stered are  more  likely  to  retain  inf(.-cti<ius  matters  than  are  those 
fitted  ill  leather,  or  with  plain  wooden  seats,  which  can  l>e  cleansed 
more  readily.  Cushions,  if  used,  should  be  detachable,  and  should 
Ik-  n.'mnve<I  and  beaten  at  the  end  of  each  Irij).  The  Ameriean 
Public  Health  Association  publishes  the  following  Tecomiiiendationa: 

"  Passengers  known  to  becmilagiously  ill  shuuld  be  i»>latcd  in  a 
com[)urtinent  appropriately  equipped.  Through  trains  should  be 
provided  with  rooms  for  the  sick,  as  well  as  staterooms,  interchange- 
able in  use.  Coaches  should  he  furnished  with  effective  means  for 
continuously  supplying  nut  less  than  one  thousand  cubic  feet  of  warm 
air  an  hour  for  each  single  seat,  and  for  distributing  and  removing  the 
air  without  troublesome  draft.  'l"hc  cleansing  of  ears  should  be  fre- 
quent and  thorough.  Tloors  and  sanilarT,-  and  I.ivator>'  fixtures 
sliould  be  frequently  treated  with  a  disinfecting  w-asli.  All  fabrics  in 
cars  should  receive  sterihzing  treatment.  Water  and  ice  should  be 
obtained  from  the  purest  available  sources.  Tlie  use  of  tongs  in 
handling  ice  sh<mld  be  insisted  upon.  The  water  tank  should  fre- 
quently be  cleansed  and  periodically  sterilized  witli  boiling  water  or 
otherwise.  The  public  should  he  educated  to  use  individual  cups. 
The  use  of  canned  goods  in  buffet-car  service  makes  careful  inspec- 
tion of  such  goods  imperative.  The  lllthy  habit  uf  spitting  on  car  floors 
should  be  dealt  with  in  a  manner  to  cause  its  prompt  discontinuance. 
Station  premises  should  receive  attention  directed  to  general  cleanli- 
ncs.s.  and  should  be  plentifully  supplied  with  approved  disinfecting 
.  material." 
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ami  N»catiu.     SpteM  Hygim^-Cm*  «/  JTmA.  TmA.  Nou.  Eya. 
Eart.  Skim,  Ham.  NaOt. 

OjOTBING 
Gcacral  Consulerstioiu 

tbt  CMcntial  object!  of  dotfatng  an  tbc  protection  of  the  body 
ggawM^  wetting  iojary,  and  vaiiatioits  id  tanperalurc.  Tbc  mate- 
liaU  far  dotbiiig  arc  duefly  dcrh-ed  from  the  uunul  and  vcgHable 
fciogdong.  To  the  fonocr  bdoog  wool,  has,  sOk,  and  lotbcr;  to 
the  bttcT.  linen,  cotton,  and  rubber.  In  choosing  araoa{  the  differ - 
cnt  natcfials  vc  Btast  take  into  account  two  things:  tbetr  power 
of  oonducitng  heat  and  thdr  capacity  for  absorbing  moiAlire. 

The  power  of  conducting  beat  depends  apoa  tbc  natore  of  the 
mall-rial,  hs  texture,  its  cokir,  and  the  number  of  laj'crs  worn. 
Colon  differ  in  their  power  to  absorb  and  reflect  the  beat  of  the  sun's 
rays.  Wbitc  absorbs  tbe  beat  least  and  reflects  tt  most;  then  in 
Older  roine  yellow,  red,  green,  blue,  und  black.  The  looser  the  tex- 
ture, the  greater  is  tbc  amount  of  air — a  very  poor  heat  conductor — 
in  the  meshes,  and  the  warmer  will  be  the  garment.  Simitariy,  when 
many  garments  arc  wom  one  over  another.  layers  of  air  are  conSncd 
between  them,  and  the  greater  their  number,  the  greater  tbe  protec- 
tion against  loss  of  animal  heat.  Moisture  is  held  in  two  wa>-s.  being 
retained  in  the  interstices  between  the  fibers  and  absorbed  directly 
into  the  substance  of  the  fibers.  When  in  the  interstices  it  gives  the 
tennationof  dumpncMor  wetness,  and  can  be  wrung  out;  but  it  may 
be  preccnt  in  the  fiber  in  large  amount  without  imparting  a  feeling  of 
dampneui  or  Mna  expilkd  by  pressure  (hygroscopic  moislun-). 
The  heat  loss  when  tlic  body  is  enveloped  in  wet  clothing  is  consider- 
able; according  to  Rumpel,  three  times  as  great  as  a  mide  jierson 
wouUI  lose  imdcr  like  temperature  conditions  through  conduction  and 
radiation. 
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Wool  is  a  poor  conductor  of  beat,  a  non-absorbent  of  odors,  and  a 
■food  absorbent  of  wat«r,  ttii  power  of  hyftmscopic  absorption  being 
double  in  proportion  to  its  weight  and  quadruple  in  proportion  to  its 
surface-  In  washing,  it  shrinks  and  hardtrm.  Cotton  is  a  much  bet- 
ter heat  conductor  than  wool,  is  very  absorbent  of  odors,  and  quite 
Qon-absorbcnt  of  water,  cither  in  or  b<.-twcen  the  fibers.  It  is  cheap, 
durable,  and  does  not  sJirink.  Silk  is  a  poor  heat  conductor  and  a 
non-conductor  of  electricity,  but  is  vcr>'  hygroscopic.  It  docs  not 
shrink.  Linen  is  a  good  conductor  of  Iieat  and  a  bud  ab»url>ent  of 
moisture,  but  is  very  durable.  Rubber  used  in  clothing  is  elastic 
and  impermeable  to  water.  Leather,  though  byRroscopic,  is  sufTi- 
cicntly  waterproof  for  ordinary  use.  The  so-called  'patent  leather.* 
however,  is  made  impermeable.  Furs  are  impermeable  to  wind  and 
of  a  very  low  heat  conductivity. 

Special  Garments 

Underwear  should  preferably  be  of  flannel  or  wool,  owing  to  their 
hygroscopic  propiTlies.  Perspiration  isabsorbed  by  (vool,  from  which 
it  slowly  evaporates,  while  it  passes  through  the  ordinary  close-woven 
cotton  and  linen  nndevapijratcs  from  the  external  surface,  causing  I  he 
loss  of  heat  to  continue,  and  may  produce  chill  by  the  sudden  evap- 
oration. Silk  is  excellent  but  expensive.  It  is  especially  to  be  rcc- 
omniende<l  for  gouty  and  rheumatic  individuaU,  for  those  extremely 
subject  to  'cold,'  and  for  those  whose  skins  arc  irritated  by  wool. 
Loosely  woven  cotton  or  cellular  cloth  or  a  mixture  of  cotton  and 
wool  or  a  loosely  woven  lincn-mesh  may  be  worn.  Underclothing 
should  be  removed  at  night  iind  allowed  to  air.  Many  parasitic  skin 
diseases,  especially  in  the  tropics,  are  favored  by  the  continuous 
wvaringof  diimpnnderclothes-  Hvcn  apart  from  esthetic  consider- 
ations, frequent  changes  should  Ik*  made  to  prevent  injurious  effects 
from  the  accumulation  of  excrctor)'  products  in  undergarments. 

Outer  garments  for  use  in  hot  weather  are  best  made  of  cotton 
and  linen.  Color  is  of  importance,  white  being  most  suitable  for  hot 
climates  and  the  warm  season.  Against  cold,  wool  affords  the  best 
protection.  Starching  and  ironing,  by  closing  the  pores  in  clothing, 
render  it  more  impervious  and  tend  to  conserve  the  heal  of  the  body. 
Tlius  starched  clothing  is  more  comfortable  in  cold  weather,  and  un- 
starched, in  hot  weather-  India-rubber  garments,  iK'ing  imperme- 
able, prevent  evaporation,  and  should  therefore  be  worn  as  little  as 
possible. 
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Ckiihing  should  not  be  too  hcav*)'  and  should  (it  properly,  in  ordcr 
not  to  criibarTu»  the  circulation  or  compress  the  viscera ;  there  sJiouItl 
be  space  aflorded  for  circulittion  of  air.  'Hic  clothing  of  w-omt^n 
should  be  suspended  from  the  slioulders.  It  is  well  known  tliat  light, 
modcTBtely  loose  garments  are  wanner  than  heavy  closefitting  ones. 
Fur  boas  and  other  tighl-titting  neck-coverings,  and  straps  and 
belts  about  the  waist,  are  tu  l>e  avoided.  Sealskin  sacks  and 
heavy  wraps  should  be  removed  before,  or  immediately  on,  entering 
a  warm  apartment.  They  should  not  be  worn  for  "  shopiwng"  tours, 
and  the  like.  It  is  well,  sometimes,  on  entering  a  liou.sc  fioni  the 
street  on  a  cold  day,  to  wait  a  few  moments  in  the  vestibule,  wliicli 
is  likely  to  be  of  an  intermediate  temperature;  then  to  remo\t  the 
outer  wraps  and  ro  into  the  warmer  room. 

The  prejudice  that  leads  to  the  wearing  of  too  heavy  clotliing  ia 
difhcult  to  overcome.  Many  individuals  are  pmne  to  as.<eveTale  that 
they  invariably  contract  colds  unless  well  swathed  in  over-warm  gar- 
ments. The  fact  is  that  ihey  mlscon-strue  a  cough  a.*  the  evidence  of 
such  exposure.  The  cough  is  not  provoked  by  the  inhalation  of  cob 
air,  but  is  a  reflex  act  initiated  at  the  skin  by  the  action  of  the  cold  ab 
— a  skin  cough.  I  have  tested  a  number  of  persons  to  determine 
whether  particular  regions  fin  the  siu^facc  of  the  body  were  sufficiently 
susceptible  to  an  irritant  to  cause  cough.  In  not  a  few  instances  I 
was  able  to  mark  out  such  regions,  which  I  have  denominated  tusso- 
genic  zones.  The  irritant  etnpliiyed  was  u  current  of  cold  air  fmnt^ 
an  air-pump.  The  zones  were  most  frequently  found  on  the  anterior 
surface  of  the  neck  in  the  course  of  distribution  of  the  vagi. 

Robinson  in  discussing  the  climatology  of  nudity  justly  inveighs 
against  the  ever  increasing  custom  of  over-covering  the  skin.  He 
cites  the  stori,'  of  the  Indian  who,  apparently  quite  comfortable  in 
inclement  weather,  although  almost  naked,  was  asked  why  he  did  not 
suffer,  and  replied: "White  man's  face  no  clothes,  no  sick.  Indian  all 
face."  lixcessivc  covering  makes  the  periphiral  ner%'es  too  sensitive 
to  caloric  changes  ntid  the  capillary  blood  system  loo  feeble  to  cope 
successfully  with  thermic,  toxic,  and  traumatic  impressions.  The 
midehumanskincanabsorb  all  kinds  of  IJKht  ;vaves.  I  haveendeav* 
ored  to  show  that  ordinary  sunlight  falling  upon  the  surface  of  tlie 
body  penetrati-s  the  tissues  to  a  variable  depth,  depending  on  the 
degree  of  cutaneous  moisture,  and  Kiroe  has  recently  demonstrated 
the  power  of  the  actinic  rays  of  the  sun  to  puss  thniugh  the  animal 
body,  adducing  in  support  of  this  observation  scenes  photographed 
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throtigh  a  liumnn  screen.  Light  is  n  powerful  germicide,  and  the 
blood,  while  circulating  through  parts  bathed  in  powerful  light,  is 
iindiiithiwlly  subjected  to  iis  chemical  effects.  WV  caiuiot  [xissibly 
ignore  its  sanitarj'  value.  In  ancicnl  Greece  and  Rome  sun  and  air 
were  regarded  as  highly  important  for  the  health  of  man  and  animal. 
On  tJic  roof  of  nearlyevery  dwelling  in  Rome  there  was  aplacccallcd 
a  solarium,  and  here  the  innuUr»  ex|)oscd  their  nude  and  anointed 
bodies  to  the  sun,  not  only  for  ^ 
pleasure  but  for  the  preserva- 
tion of  health.  Wlicn  the 
skin  of  a  man  was  not 
browned  by  the  sun,  lie  was 
ridiculed  as  an  effeminate. 
Modem  photnlhenipy  makes 
cfhcient  use  of  sunlight  and 
electric  light.  (See  volume 
IX  of  this  scries,) 

Footwear. — f'rotection  of 
the  feet  against  dampness  is 
of  the  greatest  hygienic  im- 
portance. Whenever  tlic  feet 
become  damp,  the  loss  of  heat 
bccnmes  enormous.  Accord- 
ing to  Pcllenkofer,  if  the 
stockings  cuntain  an  ounce 
and  a  half  of  moislurc,  the 
quantity  of  heat  uece»^r>'  to 
convert  it  into  vapor  is  equal 
to  that  neccss:ir\'  to  melt  more 
than  one-half  pound  of  ice  or 
to  raise  the  tcin)>eraturc  of 
half  a  pound  of  water  from  the 
freezinf;  to  the  I>iriling'[>oinl. 

Footwear  should  conform  to 
the  physiologic  anatomy  of  the  foot.  Correel  slioescan  often  only 
be  made  looTxler  upon  lasts  made  from  a  tracing  of  the  foot.  A 
proper  shoe  should  be  nearly  straight  on  the  inner  side  with  a  gentle 
curve  on  the  outer  side.  Tliesolc  should  be  flat,  not  curved,  A 
hygienic  shoe  should  have  a  sole  com-sprmding  in  shape  to  the  im- 
pression of  the  normal  foot.     Corns,  btmions.  ingrown  toe-nails,  etc, 


Kia,  117. — AWoMAN**  Foot  IN  aIShittbd- 
TOKu    Stixtkixo    ami     IVMNIKD-TTKI) 
Stioi. — [//.  AiigtutHi  iViiim.) 
a-ti,  MryeT*«  tine. 
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owe  tlieir  origin  to  badly  cunstnictix]  sbocs.  Heels  sliould  be 
broad  and  tow.  High  hct-h  weaken  the  arch  of  the  foot  through 
atrophy  of  the  plantar  Uganiciils.  Sliocs  sliould  be  a  little  longer 
than  the  foot,  but  not  so  long  ss  (o  prrmit  friction  of  the  shoe  against 
the  foot  in  walking.  Patent  leatlier  shoes  do  not  pertnil  of  ^uflftcient 
circulation  of  air  unh-ss  the>'  contain  a  special  vcaltlating  device. 
Many  shoes  sold  as  anatomically  correct  are  anatomically  incor- 
rect. Me>cr  first  called  at- 
tention to  the  fact  that  in  a 
noinial  human  foot  a  line 
drawn  from  Ibc  center  of  the 
OS  calcis  through  the  center 
of  the  mctatarso- phalangeal 
joint  of  the  great  toe  would 
pass  through  the  center  of 
the  distal  phalanx  of  that 
toe;  and.  further,  that  lines 
drawn  through  the  center  of 
each  of  the  toes  sliould  con- 
virge  at  the  same  point. 
Meyer's  line  Ls  of  great 
value  in  the  study  of  foot 
deformities  superinduced  by 
ffiulty  shoes,  and  can  be  em- 
ployed with  or  without  the 
aid  of  the  X-rays. 

Thomas  S.  I^llis  and  H. 
Augustus  Wilson  luve  l>oth 
shown  ihal  much  of  the  evil 
charged  lo  shoes  is  pniduced 
by  the  ordinary  median- 
pointed  or  even-sided  sock 
A  separate  stall  for  the  grea^ 
toe  is  desirable,  but  a  sock 
with  a  straight  Inside  line  will   suffice. 

Garters. — Circular  elastic  gnrlers,  by  interfering  with  the  rvlumof 

the  venous  circulation,  conduce  to  the  pn>ducti<mof  \'uricosc  veins. 

Stockings  should  t>e  suspended  from  some  part  of  the  underclothing. 

Corsets. — The  corset,  as  ordinarily  worn,  is  the  most  obnoxious 

constituent  of  woman's  dress.     The  long  list  of  maladies  attributable 


Fig.  iiS— Tux  Sa'  i 
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«-«,  Meyer" »  line. 
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to  this  article  is  not  exaggerated.  Tlie  pressure  of  ih«  corset  re- 
strnins  the  movements  of  the  lower  portion  of  the  thorax,  tbcicby 
interfering  with  the  normal  movements  of  respiraticm  and  circula- 
tion and  dislocating  the  abdominal  organs;  backache,  debility, 
nervousness,  constipation,  and  hysteria  may  result  from  Ibis  artiricial 
compression  and  dislocation  of  vital  organs.  It  is  largely  responsible 
for  gall-stones,  hepatic  torpor  and  displacement,  disptacemeni  of  the 
kidney,  and  displacement  of  the  stomach  and  intestines  (splanch- 
noptosis or  Gl^ard's  disease).  It  may  be  concerned  in  the  reduc- 
tion of  local  vitality,  particularly  in  ihe  evolution  of  mammary*  car- 
cinoma. Even  though  the  corset  be  worn  loosely,  the  steels  and 
stifTness  rendi-r  it  an  unfit  article  of  dress.  No  one  can  possibly  "b- 
ject  to  a  corset  waist,  worn  as  a  breast  support  only,  but  it  should 
not  be  so  constructed  or  worn  as  to  be  prejudicial  to  health  in 
womanhood  or  childhood.  Such  waists  sliould  be  loose  enough  to 
permit  of  free  respiration  and  unrestrained  motion.  These  require- 
ments are  attainable  with  the  many  hygienic  waists  now  on  the  mar- 
ket, such  as  the  liquipoisc  and  I-'crris  waists,  which  combine  all 
the  attributes  of  graci-  and  beauty.  The  Equi{x>ise  waist  emlmdics 
the  hygienic  principle  of  support  from  the  slioulders.  liach  part 
is  ourefully  adjusted  with  relutinn  to  the  others,  so  that  the  strains 
and  pulls  of  all  the  attached  garments  arc  balanced.  The  Ferris ' 
waist  has  attachments  for  hose  support  and  also  adjustable  slioulder- 
straps  enabling  a  woman's  shoulders  to  cany  the  weight  of  the  skirts. 
Straight  front  abdominal  corsets  with  low  'busts'  and  not  pulled 
too  tightly  may  be  worn  by  stout  women,  and  tend  by  their  upward 
pressure  to  prevent  descent  of  the  stomach  and  kidneys, 

Head-covering  should  he  light  and  porous  and  should  not  con- 
strict the  scalp.  'I'he  combination  head-covering  worn  by  women  in 
mourning  is  particularly  injurious. 

Nos-inflammable  Clothing. — To  reduce  the  inflammability  of 
clothing,  especially  in  those  exposed  to  risk  of  fm  in  their  daily  occu- 
patjuns,  Kedzie  recommends  immersing  cotton  and  linen  fabrics  in 
starch  solution  containing  a  heaping  teaspoonful  of  powdered  lionix 
to  each  half-pint.  The  fabric  is  not  injured  thereby,  nor  b  any  dis- 
agreeable odor  imparted.  There  is  no  interference  with  the  subsc- 
qi>ent  washing  of  the  goods  and  the  formation  of  a  smooth  and  pol- 
ished surface  in  the  process  of  ironing  is  not  prevented.  The  addi- 
tion of  30  per  cent,  of  sodium  tungstate  and  .^  per  cent,  of  sodium 
phosphate  to  the  starch  sizing  is  likewise  effective. 
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Dyes. — Chvnp  anilin  dyn  tucd  in  uoderdothing  and  stockings  are 
often  the  cause  of  obstinate  cutaneous  eruptions.  The  strange  tu- 
pcntitions  in  favor  uf  'red  ftanncl'  and  'medicated  underwenr' 
sccui  hard  to  get  rid  of. 

BATHING 

The  ^•ariolls  methods  of  bathing  and  Ihtir  effects  on  tlic  nerves,  ihe 
rouscularti^isuesand  thebluod.  as  well  as  on  circulation,  niet»b<>ltsni,1 
secretion  and  excretion,  are  described  in  volume  ]X.  on   '  Hydro- 
therapy.'    Hygii-nically,  bathing  is  emptoyed  for  its  cleansing  and 
its  hardening  effects. 

To  secure  cleanliness  the  pellicle  formed  by  dead  scales,  sebaceous 
matter  and  dirt  must  Ik-  removed.  Warm  ami  tepid  baths  are  best 
suited  for  this  purpose,  taken  preferably  in  the  afternoon  or  at  bed- 
time, an*]  followed  by  A  cold  sponge  or  shon-er  and  tlieu  by  dry  fric- 
tion. Soap  is  required  to  dissolve  the  grease  upon  the  skin,  andi 
should  be  made  of  pure  and  fresh  fat  or  x'egetnble  oil  with  only 
enough  alkali  to  balance  the  fatty  acids. 

For'hardentng  the  body' or  producing  immunity  against  *catcli> 
ing  cold  '  by  utviislonting:  the  vessels  of  the  skin  to  vartatioits  in  tem- 
perature, cold  water  is  employed.  The  full  bath,  the  half-bath,  with 
or  withoul  affusions,  Ihi-  shower-bath,  mul  the  sponge  both  are  avafl- 
able.  The  latter,  tliough  not  quite  so  cSicicnt  as  the  others,  is  often 
more  convenient.  Tlic  best  time  for  taking  the  cold  balh  ii  immedi- 
ately upon  rising.  The  duration  should  at  first  be  short,  and  both 
this  and  the  form  of  the  balh  are  to  be  governed  by  the  effect.  It  ts 
tieces.sary  that  complete  reaction  L-ike  place.  Tills  b  aided  by  rub* 
bing  the  body  with  a  rough  towel  until  it  glows,  before  and  after  the 
bath .  Persons  not  used  to  the  cold  bath  may  be  accustomed  to  it  by 
gradual  rcductlonof  the  temperaturcof  the  water.  Accurate  thermom- 
etrj'  is  often  iwrcessiir)*.  Systematic  cold  bathing  is  best  begun  in  the 
warmer  montlis.  For  delicate  persons  it  may  be  most  advisable 
after  preliminary-  cooling  of  the  head,  to  sponge  or  immerse  the  Ixidy 
in  hot  water  (95**  to  100°  F.)  fur  a  minute  or  two,  and  then  to  make  a 
ctdd  application— shower,  sponge,  douche,  immersion — with  gradual 
increase  in  duration  and  force  and  graduiil  decrease  in  tempera- 
ture on  successive  days,  A  shower-bath  brush  has  been  devised 
with  soft  white  bristles  on  one  side  and  harsh  black  bristles  on  Ihe 
other.  It  is  attached  bymvansof  a  rubber  hosc  to  a  reservoir  or 
faucet  and  water  run  through  it. 
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The  soothing  effect  of  a  wami  bath  is  utilized  after  an  unusual 
amount  of  physical  exercise  when  llic  muscles  arc  stiff  and  sore,  and 
nhct,  before  going  lo  bed,  to  promote  sleep. 

Ttic  hot  bath  should  not  be  taken  without  therapeutic  indication, 

Turkish  baths,  Russian  baths,  and  other  furms  of  sweat  baths, 
especially  when  conjoined  with  massage,  !iave  important  hygienic 
uses,  in  promoting  circulutorj-  activity,  metabolism,  secretion,  and 
eliinitiation  of  waste,  ruore  particularly  in  the  obtuse  and  those  of  t;out>* 
tendency  and  sedentary  life.  ITicy  arc  discussed  at  length  in  vol- 
ume ixof  thissciies. 

No  bath  should  be  taken  while  digestion  is  going  on ;  that  is,  for 
three  hours  after  a  meal. 

Sea-bathiog. — The  contact  of  the  waves  and  breakers  upon  the 
skin,  the  stimulation  due  lo  the  saline  constituents  of  the  water,  the 
pure  air  of  the  seashore,  and  the  breezes  free  from  micro  organisms, 
make  sea-bathing  one  of  the  most  invigorating  forms  of  the  cold  bath. 
Rnict  ion  is  promoted  by  the  impact  of  the  waves  and  by  the  exercise 
of  swimming.  It  is  a  popular  but  erroneous  belief  that  the  salt  of  the 
sea  is  absorbed  through  the  skin,  1'he  duration  of  Ihe  bath  must  be 
limited  by  tlic  reaction,  and  chilling  is  to  be  avnided.  One  should 
avoid  bathing  when  overheated,  fatigued,  or  exhausted.  The  bath 
is  taken  best  in  the  morning  and  never  until  at  least  two  hours  after 
a  meal.  One  should  not  stand  around  after  having  been  in  the  water, 
but  should  dry  the  body  quickly  and  vigorously,  if  possible  selecting 
a  bathing  room  exposed  to  the  solar  rays,  where  the  nude  body  may 
r«cei%-e  the  invigomting  impact  of  the  energj-  of  the  sun.  During 
menstruation  and  in  Uic  last  months  of  pregnancy  sea-bathing  must 
be  forbidden. 

The  average  amount  of  salts  in  sea-water  is  about  3  per  cent.,  and 
this  may  be  regarded  as  the  average  percentage  of  sea  salt  for  a  bath 
taken  at  home ;  1.  e.,  about  q  poun<ls  of  salt  to  ,^0  gallons  of  water. 
When  sea  salt  cannot  be  obtained,  the  following  mixture  of  salts  dis- 
solved in  ahoui  ^o  gallons  of  water  may  be  regarded  as  a  gcxid  substi- 
tute for  a  sea-bath : 

Sodium  chlotid  (conunoa  mIi) 4      kilocmmi  (S  lb.  ij  o*^). 

Sodium  lulphnle  (tjlaubo'i  mII)  ,.,,..  3      ki!o){;rainii  (4  ib.  7  at.  I. 

C»lciuin  chlorid )j  kilognun   (1  ]b.  3(u.i. 

MBgnnium  chlorid. 1^  lulognun*  (J  lb.  $  (>•>). 

Bath  Pruritus.^An  annoying  itching  of  variable  duration  fre- 
quently follows  bathing,  whctlier  in  salt  or  fresh  water,  especially  if 


414 


rBRSONAL   UVGI8NB 


ihc  bather  suffer  from  a  naturally  irritable  sldn.  Verj-  often  when 
tlie  IxMly  is  not  thoroughly  dried  eczematous  eruptions  occur,  cspe- 
ctally  in  parts  subject  to  friction,  as  the  groios.  perineum,  inner  sur- 
face of  the  thighs,  armpits,  etc.  Friction  of  the  skin  w-iih  a  coarse 
towel  or  flesh-brush  may  result  in  the  production  of  skin  lesiotts  like 
peoriasis  and  erythema.  c^Kcially  in  those  predisposed-  The  use  of 
impure  fti>d  irritating  soaps  contributes  to  many  of  the  cutaneous 
affections  followbg  frequent  baths.  The  most  expensive  toQet  soap 
is  usually  (he  best.  Irritable  skins  should  be  dried  without  friction 
and  tlicn  freely  dusted  with  a  powder  of  talcum  or  one  composed  of 
equal  parts  of  zinc  oxid  and  starch. 

Care  of  the  Complexion.^ The  use  of  wann  or  hot  wntf  r  upi>n  the 
face  is  likely  to  produce  chapping  and  roughening  of  the  skin,  espe- 
cially in  winter  when  the  face  is  exposed  to  wbids.  Cold  water  to 
the  face  acts  as  a  stimulant  to  the  blood-vessels  and  elastic  fibers  of 
the  skin  and  reduces  its  sensitiveness  to  the  act  ion  of  winds  and  cold 
air.  The  use  of  soap  for  cleansing  the  face  is  to  be  avoided,  being 
only  indicated,  and  then  with  moderation,  in  persons  with  oily  skins, 
nr  in  those  exposed  to  un  atmosphere  laden  witli  dirt.  Ulien  the 
circulation  of  the  skin  is  faulty,  it  may  be  remedied  by  kneading  or 
vigorous  pinching  of  the  face  by  the  fingers.  When  the  skin  is  \-CTy 
dry.  anointing  the  face  at  night  with  a  tittle  lanolin  or  almond  oil  is 
serviceable. 


FOOD 

The  general  principles  of  diet  and  the  quantity  and  kinds  of  food 
needed  in  health  are  fully  discussed  in  volume  vi  of  this  series,  on 
'*Dictiithi-rsipy  and  Food  in  Health."  Certain  other  facts  must  be 
considered  in  the  hygienic  regulation  of  eating. 

Hours  for  meals  v»ry  with  country  and  occupation.  In  France 
but  two  substantial  meals  a  day  are  eaten.  A  cup  of  hot  coffee  or 
chocolate,  with  bread  or  a  roll,  is  taken  on  rising.  In  the  late  morning 
there  is  a  substantial  breakfast,  and  between  six  and  seven  o'clock  in 
the  afternoon,  dinner  is  served .  The  Crerman  also  Takes  his  coffee  and 
,  toll  toon  after  rising,  but  dtnes  early  and  takes  a  supper  with  meat 
'  Ijctween  half-past  seven  and  eight  o'clock.  The  custom  of  German 
business  men  to  interrupt  work  and  give  sufRcient  lime  to  ineab  and 
cheerful  social  converse  in  Ihc  early  afternoon,  is  conducivx  to  health 
and  longevity.  The  common  custom  in  England  among  the  more 
'""'ufortablc  classes  is  to  breakfast  at  eight  or  nine  o'clock,  lunch  ot] 
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dine  between  one  and  two,  take  a  cup  of  tea  at  four  or  live,  and  dine 
or  sup  at  seven  or  eight  o'clock.  Englishmen,  as  a  rule,  eat  too  much 
meal,  although  niit-of  door  life  and  devoiinii  to  sport,  amnngthe  well- 
to-do,  usually  postpone  gout  and  other  ill  consequences  to  laic  middle 
life,  when  activity  is  diminished.  In  the  United  States  three  substan- 
tial meals  are  eaten  daily.  In  the  rural  districts  and  among  many 
classes  in  the  cities,  including  the  great  bulk  of  wagc-eamcrs.  the 
heaviest  meal  is  taken  at  noon.  Breakfast  is  eaten  immediately 
after  rising  and  supper  about  six  o'clock.  Professional  and  business 
men  who  arc  not  occupied  in  physical  labor  or  outdoor  pursuits 
usually  dine  after  their  work  is  over.  Breakfast  is  taken  at  half-past 
seven  to  half-past  eight,  lunch  between  otif  and  two.  and  dinner  be- 
tu'ccn  half-past  six  and  half-past  seven.  Most  Americans,  rich  as 
well  as  poor,  cat  loo  hastily  and  partake  too  freely  of  animal  food. 

It  is  of  ^eat  importance  to  allow  sufficient  time  for  meals;  and 
when  at  least  an  hour  cannot  be  taken  in  the  middle  of  the  day,  it  is 
tisually  better  to  be  satisfied  with  a  very  light  luncheon,  or  wen  a 
plate  of  soup  or  a  glass  of  milk  and  a  few  crackers,  than  to  gulp  down 
a  more  subsUnitiiil  nieiil.  Both  before  and  after  euling.  from  ten  lo 
thirty  minutes  should  be  given  to  rest  or  pleasant  converse.  The 
hurried  raidd:iy  hmch  of  shop  girls,  and  of  professional  and  business 
men.  is  especially  potent  as  a  cause  of  indigestion.  Injury  also  fol- 
lows irregularity  of  meal-times  as  well  as  the  habit  of  going  without 
food  from  breakfast  to  a  late  dinner. 

Conditions  Affecting  Digestion. — Beginning  breakfast  with 
fresli  fruit,  and  dinner  with  soup,  exciteslhesecretionof  gaalric  juke, 
it  has  attained  its  full  strength  and  quantity  by  the  time  the 
il  fond  is  taken. 

Variety  should  be  observed  both  in  the  food  and  in  tlje  methods 
of  its  preparation. 

Cooking  not  only  renders  food  more  pleasing  to  the  eye  and  to  the 
palate,  but  makes  it  easier  of  mastication  and  digestion,  at  the  same 
time  killing  any  living  organisms  that  may  be  present.  It  coagu- 
lates the  proteid  constituents  of  meat  and  forms  gelatin  from  ihc  con- 
nective tissue,  while  it  also  coagulates  the  albumins  and  globulins  of 
\'egetttbles  and  converts  the  insoluble  starch  into  soluble  starch  or 
into  the  more  diKe.stiblc  fonns  of  dextrin  and  maltose. 

The  drinking  of  ice-WRt«rat  meals  not  only  retards  digestion,  but 
frequently  leads  to  sore  throat.  Verj'  hot  or  ver\'  cold  food  should  he 
fwallowcd  slowly. 
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Violent  eierclse  immediately  after  eating  irlards  digestion  and 
may  prodtice  acute  dyspeptic  symptoms.  No  severe  mental  or  pb>'si- 
cal  labor  stioukl  t>e  utxlerlaken  directly  after  menlit.  AVt  the  dny 
laborer  begins  work  again  almost  immedialcly  after  dinner  without 
experirricing  evident  ill  efTects.  Exercise  before  meals  i»  tiftea  bene 
Rcial.  and  horseback  riding  is  supposed  to  maintain  the  functional 
aeii\'ity  of  tin-  liver. 

Rest  sliould  be  taken  after  Uic  in^^lion  of  a  heavy  aieal.  if  only 
while  sipping  hot  coffee  or  smtAing  a  cigar.  Rest  before  dinner  b 
also  bcncficiiil.  und  may  )>e  ubtikincd  wliilc  making  n  leisurely  toilet. 
Digestion  being  retarded  by  sleep,  it  is  unwise  to  retire  for  two  or 
three  hours  after  a  1ie:ivy  incal.  On  the  other  hand,  as  buuger 
duces  wakefulness  and  restlessness,  the  taking  of  a  glass  of  be 
milk  or  a  cup  of  chocolate  before  going  to  bed  may  prevent  in- 
somnia. 

Stnmg  meotat  emoUoo  inhibits  digestion,  while  pleasure  and 
laughter  affect  it  favorably. 

Smoking  after  dinner  promotes  in  many  the  secretion  of  gastric 
juice,  while  after  breakfast  in  some  it  favors  peristalsis.  Before 
meals  it  may  destroy  the  appetite  and  interfere  with  digestion. 


WORK 

The  occupation  may  have  an  inHuencc  on  health,  as  fully  dis- 
cussed in  Part  f  of  this  volume  (pages  64  to  70).  In  tailoring  or 
dressmaking  the  workers  are  often  conRned  in  overcrowded,  iKidly 
ventilated  rooms.  In  other  trades  they  arc  exposed  to  irritating  an^y 
poisonous  giise.s,  fumes,  and  dusts,  and  to  infective  matter  in  dust.' 
Some  are  exposed  to  extremes  of  heat,  others  to  dampness  or  abnor- 
mal atmospheric  pressure.  Oecupations  involving  constrained  atti- 
tudes, or  ovcrexcrcisc  of  parts  of  the  body,  lead  to  various  deformities ; 
while  tlirouKh  lack  of  exercise  and  fresh  air,  a  sedentary-  occupation 
often  contributes  to  ill  health.  Occupations  involving  severe  ner- 
vous and  emotinnal  stmin  may  lead  to  brain  fag  and  neurasthenia, 
or  to  forms  of  insanity ;  those  of  a  monotonous  character,  to  rael- 
ancholiu.  The  various  statistics  that  have  been  compiled  cannot 
be  relied  upon,  it  being  impossible  to  eliminate  outsi<)c  influences 
that  may  have  afTected  the  health  of  lite  worker  as  much  as  or  mor 
than  the  trade  itself.  Attention  to  ventilation,  to  home  influenc 
to  the  character,  preparation,  and  eating  of  food,  and  participatic 
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in  active  outdoor  exercise  would  reduce  to  a  lar^e  extent  the  delri- 
mental  influences  of  occupation  on  health  and  length  of  life. 

The  length  of  the  working  day  must  often  var>-  with  the  occu- 
pation. ^\s  a  rule,  however,  under  favorable  conditions  ten  hours  is 
coiiMdered  tlu-miLximum  for  men.  and  eight  hours  for  women  nnd 
youths.  Cliildren  under  fourteen  >'cars  of  age  should  not  work  in 
mines,  fiictnries.  or  workshojiR.  The  tender  age  »t  which  girls  lire 
often  sent  to  work,  and  their  long  hours  of  monotonous  labor,  tend  to 
impair  the  vitality  of  the  race  by  physical  deteriunttion  nf  its  mothers. 
Tliis  evil,  however,  belongs  to  economic  rather  than  to  medical  prob- 
lems, both  S5  to  cause  and  prevention.  The  grvater  the  amount  ot 
mental  or  physical  energy  required,  or  the  greater  the  danger  from 
the  occupation,  the  shorter  must  be  the  working  day.  Working 
overtime  should  be  prohibited.  A  niid<]ay  }iatisc  of  at  least  one  hour 
is  icquired,  and  there  should  be  a  weekly  rest  of  twenty-four  hfurs. 
The  Mosaic  dispensation  in  commanding  men  to  abstain  from  work  on 
one  day  in  every  sn'en,  gave  religious  sanction  to  a  sanitary  measure. 

In  the  professions  regular  hours  of  work  are  often  impossible. 
Sr^me  minds  are  5>'stcmatic,  others  are  not.  One  man  can  study 
better  at  night,  another  in  the  early  morning.  The  physician,  who 
sometimes  works  twenty  hours  a  day,  usually  has  to  do  his  reading, 
writing,  and  thinking  when  he  can  snatch  time.  The  clerg>'man 
is  subject  to  the  calls  of  various  duties  at  any  moment.  Neverthe- 
less the  attempt  should  be  made  to  shorten  the  Viurs  of  labor  and 
increase  those  of  mental  relaxation  and  physical  exercise.  Regular 
hours  and  siifTicient  time  for  meals,  are  almve  all  im|X)rtant. 

The  business  roan  should  train  himself  not  only  to  leave  his  busi- 
ness cares  at  his  office,  hut  also  to  control  liis  feelings,  avoiding  alike 
sudden  paroxysms  of  passion  and  long-continued  states  of  anxiety 
and  ambition,  for  excessive  emotion  is  more  injurious  to  the  bniin 
than  excessive  work.  A  philosophy  of  complacency  should  be  cul- 
tivated by  all. 

Mental  overwork  may  be  indicated  by  excessive  nervousness,  irri- 
tability, headache,  a  senseof  weight  on  the  lopof  the  head,  a  feeling  of 
constriction  in  the  forehead,  insomnia,  numbness  in  one  or  more  of 
the  extremities,  permanent  slight  loss  of  control  over  some  groups  of 
muscles,  momentan.'  loss  of  consciousness,  failure  of  memory,  and  loss 
of  the  power  of  fixing  the  attention.  Tliesc  forewamings  of  nervous 
breakdown  should  always  be  heeded.  The  worst  breakdowns,  how- 
e\'er,  often  come  on  insidiously. 

v-jy  '        J 
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It  sometimes  becomes  occessan-  to  do  a  gjtai  deal  of  work  in  a  abort 
time.  If  the  object  to  b«  gained  b  sufficicnlly  important  and  a  com- 
pcRsatttig  rest  is  taken  after  the  excrtidii.  the  siijjhl  risk  may  be  justi- 
fiable, for  t!ic  brain  usually  recovers  from  the  acute  exliaustion  fol- 
bwing  a  brief  mental  excess.  Stimulants  ore  to  b«  avoided,  how- 
ever, (luring  a  period  of  hard  brain-work.  Tobacco  and  alcohol  are 
dangi-Tuus  in  many  ways;  morphin  and  cocain  lead  to  insanity; 
tea  and  coffee  ore  »afer.  The  taking  of  simple  food  at  not  too 
long  inter\-als,  especially  a  glass  of  hot  milk  at  bedtiotc,  is  beneficial. 


REST  AND  RECREATION 

Habitual  recreation  is  absolutely  essential  for  the  preservation  of 
mental  and  ph>'sical  health.  It  may  be  mental  or  pliysical  or  both. 
Monotony  in  any  occupation  is  injurious.  The  human  body  is  not 
constructed  on  the  lines  of  a  watch,  to  run  continuously  .ifier  a  few 
hours  of  indifferent  recreation  and  sleep.  An  ancient  sage  is  said  to 
have  divided  the  twenty-four  hours  into  three  portions — eight  hours 
for  labor,  cigtit  hours  for  refreshment  and  recreation,  and  eight  hours 
for  sleep.     The  division  may  still  be  accepted. 

The  kind  of  recreation  required  varies  with  the  vocation  of  the 
individual  M  the  end  of  a  day's  work  the  latwrer  requires  physical 
rest  and  mental  exercise,  while  the  professional  man  needs  exercise  of 
body  and  relaxation  of  mind.  Both  need  cheerful  and  sprightly  Sur- 
roundings, l^aughter  has  a  decided  recuperative  value.  Hence  the 
greater  vogue  of  comic  opera  and  farcical  p1ay»  than  of  grant!  opera 
and  tragedy  in  our  too  strenuous  day  and  country. 

Hental  Recreation. — Healthful  employment  of  the  brain  is  as 
necessary  as  is  its  nutrition.  No  great  intellectual  work  has  been 
achieved  with  a  brain  that  has  not  been  systematically  exercised. 
Mental  overwork  leads  to  mental  decay.  Fret,  hurry,  and  vrorry, 
emotional  disquietude,  and  the  endeavor  to  accomplish  some  task  in 
too  short  a  time  are  some  of  the  causes  that  conduce  to  brain  ex- 
haustion. Working  in  a  single  rut  is  another  factor.  While  sleep 
restores  wasted  ner\'e  force,  yet  we  are  constrained  to  seek  rest  for  the 
jaded  brain  by  so  diverting  its  activity  as  to  sustain  and  soothe  it. 
The  overworked  mind  thus  fmds  rest  in  social  conversei  in  cheerful 
and  not  too  intricate  games,  or  in  the  world  of  art  and  letters,  as 
opened  by  books,  niuseuuis,  plays,  operas,  and  tlie  like. 

Klislc  as  a  therai>eutic  resource  has  occasionally,  from  very  remote 
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been  expenmeoted  willi  by  plnsicians.  tls  n»st>ciation  with 
pleasing  pk-turt.-s  has  been  Irivtl  by  Dr.  J.  Lcuaard  Coming,  w!io  re- 
ports very  soothing  results  in  certain  disordered  mctital  stutcs.  He 
finds  music  most  cffwrtivc  while  the  patient  is  asleep  or  about  to  fall 
asleep,  hannnny  more  eflfectivc  than  nielotiy,  and  some  of  Wagner's 
coDipositions  particularly  excellent.  The  patient  dons  a  hood  so 
fushiimed  as  to  fonn  n  reverberator  and  goes  to  bed .  The  pictures  are 
tlirown  on  a  screen  at  the  foot  of  the  bed.  and  the  music  is  supplied 
by  a  phonograph. 

Tlie  cultivation  of  some  hobby,  like  the  collection  of  stamps,  coins, 
paintings,  rare  books,  old  prints,  old  china,  old  furniture  and  the  like, 
is  not  merely  an  agreeable  diversion,  but  may  be  a  veritable  safety- 
valve  for  overwrought  cerebration. 

Recreation  should  not  involve  mental  labor,  especially  of  a  kind 
similar  to  tliat  of  the  working  hours.  Sunday -scIkhiI  teaching  may 
be  bcncBcial  to  the  business  man  or  to  the  society  girl,  but  is  injurious 
to  the  public-school  teacher.  Ches.s-playing.  while  to  be  condemned 
as  a  recreation  for  those  whose  life-work  requires  long-continued  hard 
thinking,  may  be  indulged  in  by  those  whose  chief  strain  is  emotional 
or  wliose  day's  work  is  a  round  of  monotonous  lal)or  not  involving  the 
higher  mental  facidtics.  A  good  working  rule  suggested  by  Dr.  H.  C. 
Wood  is  ttiat  he  who  has  labored  upon  dry  intellectual  subjects  is 
better  in  the  evening  for  an  emotional  stirring  up;  whilst  he  who  has 
spent  his  hours  in  the  turmoil  and  excitement  of  ihe  stock  or  grain 
exchange  needs  rather  some  calm  intellectual  pastime  which  shall 
restore  his  mental  equilibrium.  The  pmctical  test,  however,  of  the 
Iiygicnic  value  of  a  recreation  is  its  effect  as  shown  by  the  individual's 
relative  aptitude  and  desire  for  work  after  indulging  in  it 

Physical  Recreation. — Exercise,  in  order  to  be  productive  of 
good,  must  be  accompanied  by  reUxed  mental  tension  and  emotions, 
for  unless  ii  gives  pleasure  it  is  a  strain  and  not  a  diversion.  The 
physician  on  his  vacation  enjoys  walks  of  miles,  though  he  may 
find  walking  becoming  irksome  as  a  matter  of  duty  at  liome.  The 
various  forms  of  physical  exercise,  their  regidalion,  indications,  and 
counter  indications,  are  fully  considered  in  volume  vii,  on  "Mechan- 
otherapy and  Physical  Education. " 

Vacation. — A  periodic  complete  annual  rest  sliould  be  taken;  by 
town  dwellers,  preferably  in  the  summer.  Its  duration  should  be  pro- 
portionate to  the  severity  of  the  winter's  strain,  and  not  less  than 
two  weeks.    This  not  only  rests  the  wear}'  brain,  but  restores  as  far 
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as  possible  the  hvaltli  of  the  mtscles  and  digestive  organs.  During 
vocation  one  sluiuld  be  fm  from  anxiety  and  other  depressing  enio- 
tinns.  The  relative  isolation  of  an  occaji  voyage  tir  of  a  htintinj;  orJ 
fnhiiig  expedition  is  one  of  the  chief  fttctors  in  its  usefulness.  Camping  ^ 
out  b  to  be  specially  coninicnded  to  those  of  sedentary  occupation ; 
ami  for  those  who  do  mil  wbh  todestroy  the  life  of  animals.  *  hunting 
with  the  camera'  is  a  pleasing  and  lieiicficial  sport.  Spending  orK's 
days.  hwwe\-cr,  in  bed  and  one's  nights  in  the  ball-,  bar-,  or  billLird- 
mom  at  :i  f;Lshi()iiut>Ic  resort  iiwy  not  be  a  lurans  of  improving  the 
health.  On  the  other  hand,  cheerful  emotions  arc  necessary.  Travel 
in\-oked  ns  a  sfnirce  of  recreation  may  prove  a  hardsliip  if  its  pursuit 
be  made  perfunctory,  justifying  the  quotation : 


"Qzlum  noil  aninmin  mulanl. 
<^i  liaii»  niniT  ciinililt," 


'  They  duDgc  ihcir  ikieit,  bnl  nol  (henurlvci, 
TliM  ROW  ilii:  Kat." 


Sleep  is,  without  doubt,  the  natural  restorative  of  a  fagged  brain.* 
Its  value  depends  more  on  its  intensity  than  on  its  duratioD.  eight 
hfiurs  of  a  sleep  disturbed  by  dreams  being  of  less  value  than  n  deep, 
drcanik-ss  sleep  of  but  two  hours.  The  amount  of  sleep  necessary  is 
commensunile  with  the  mental  and  physical  exercise  of  the  waking 
hours.  The  average  man  requires  se\'en  or  eight  hours  of  sIot^  each 
day.  yet  it  is  impossible  to  lay  down  any  rule  that  can  apply  indifler- 
cntly  to  all  persons  under  all  circumstances.  Children  need  more 
sleep,  and  age<l  persons  less  sle<.-p.  than  do  vigorous  adults.  Those 
who  have  In  rise  early  during  the  week  sliould  lie  abed  longer  va , 
the  dav  of  rest. 


STIMULANTS  AND  NARCOTICS 
Alcohol  is  not  a  necessity  in  hcallh;  yet  is  often  beneficial  by  being 
conducive  to  pleasure  and  good-fellowship.  It  sliould  be  avoided  by 
the  young,  t»ut  may  usuully  be  taken  wilhoul  serious  detrimenl  by 
those  who  liavc  reached  middle  life.  To  the  aged,  who  have  previ- 
ously been  nbstemions,  it  is  often  a  support.  In  the  least  txc 
alcohol  docs  liarm.  What  may  constitute  luimtful  excess  varies  will 
the  individual.  One  who  inherits  a  lendrncy  to  dissipation,  oronc 
of  weak  will,  should  not  taste  an  alcoholic  beverage;  total  absti- 
nence can  do  no  hnmi  lo  any.  In  quantities  of  one  to  one  and  a 
half  Huidounce  in  twenty-four  hours  alcohol  is  said  by  certain  authors 
not  to  be  injurious  lo  the  average  normal  man.  Women  should  take 
less.     One  ounce  of  alcohol  is  equivalent  to  two  fluidounces  of  spirits 
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(brandy,  whisky,  rum,  etc.) ;  or  to  five  ounces  of  the  stronger  wines 
(port.  sherr>*.  and  Madeira);  or  to  ten  ounces  of  the  Ughter  wines 
(clarets,  burgundies,  Rhine  wines,  champagnes,  etc.);  or  to  twenty 
nnnces  of  beer.  The  estimate  quoted  is  therefore  quite  liberal, 
perhaps  too  generous,  lliose  engaged  in  hard  labor,  or  exposed 
to  extremes  of  he.it  and  cold,  arc  better  without  alcohol.  Bear 
and  light  wioesare  to  be  preferred  to  spirits,  unless  the  individual 
be  of  gouty  tendency.  Spirits  are  least  likely  to  be  harmful  if 
taken  well  diluted  with  carbonated  wnter.  Liqueurs  contain  many 
loxic  substiinces  and  should  be  avoided  aiiojj;elher.  The  l)est  time 
to  drink  an  alcoholic  beverage  is  with  the  principal  meal  of  the  day. 
Strong  liquor  taken  in  an  undiluted  form  upon  im  i-mply  stomach  is 
always  injurious.  By  provoking  appetite  and  limiting  tissue  waste 
it  is  doubly  dangerous  to  the  miin  uf  sedentary  habits,  whose  unused 
muscles  require  little  food  and  waste  too  slowly.  The  morning  ride 
after  the  hounds,  following  a  night's  tippling,  renewed  the  ()ld  Kng- 
lish  squire's  tissues,  used  up  the  surplus  food,  and  stimulated  the  kid- 
ne)'S  and  skin  to  excrete  the  excess  of  alcohol  that  otherwise  wmild 
hjiVL'caused  more  serious  in  juri'.  The  wine  or  beer  taken  by  Ibc  Runi 
pean  laborer  with  his  meal  renders  his  coarse  food  more  palatable. 

Coffee  and  tea,  t;iken  in  moderatinn,  may  have  a  benefK'i:iI  in- 
fluence, but  when  used  to  excess  give  rise  to  nen'ous  dislurbann-s  and 
dyspeptic  symptoms.  They  serve  as  a  vehicle  for  sugar,  milk,  and 
cream,  and  arc  also  a  means  of  intmducing  water  into  the  system. 
They  should  ne^'er  be  given  to  children. 

Tobacco  used  in  moderatinn  is  one  of  the  least  hurtful  of  luxuries, 
its  efTeels  being  tninsitnr>'  tind  fimciioual  in  character  and  due  to  the 
imbibed  poisons  (carbonic  acid,  ammonia,  nicotin,  a  volatile  empy- 
rcutnatic  substance  and  a  bitter  acid),  which  arc  readily  eliminated. 
It  soothes  and  probably  conduces  to  clear  and  quiet  thinking,  when 
smoked  leisurely  after  the  midday  meal  or  after  the  work  of  the  day  is 
over.  Hurried  smoking,  smoking  during  work  hours,  and  exces.<uve 
smoking  are  harmful  in  different  degree  todilTerent  individuals.  As 
in  theease  of  alcohol,  ihe  qui'sli<<n  of  excess  is  much  modified  by  the 
individual  equation.  Three  cigars  of  ordinar>-  size  daily  arc  not 
demonstrably  injurious  to  the  average  adult  in  good  heidlh. 
Tliosc  of  crcthic  temperament  are  more  easily  aflected  by  tobacco 
than  are  the  phlegmatic,  and  the  scdetitar)-  bniiu-worker  can- 
not with  impunity  smoke  so  much  as  he  who  leads  an  active 
outdoor  life.      While  the   disturbances   produced  by  tobacco  are 
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chkHy  functiona),  yet  undue  rrpi-titkin  wilt  induce  stniciural  lesiotis 
in  the  bWjd,  the  atornach.  lh«;  lieiirl.  the  organs  of  spM^ial  sunse, 
tile  brain,  the  nerves,  and  the  buccal  and  bronchial  mucous  niem- 
bmnes.  It  is  especially  injurious  to  the  youn^.  arresting  oxidation 
at  those  periods  of  life  when  that  process  is  most  active  and  most 
needed,  and  when  the  stnictures  i>f  the  (mxIv  are  attaining  their, 
full  development ;  tlierehy  causing  impairment  of  growth,  premature 
manhood,  and  physical  degradation.  The  poisons  arc  absorbed  by 
•  clean  clay  pipe,  which  is  consequently  much  safer  than  a  sliort  dirty 
pipe  or  a  line  cigar.  Sore  throat  is  prevented  by  the  use  of  a  long- 
stemmed  pipe,  which  renders  the  smoke  cooler  by  the  time  it  reaches 
the  tbniat.  SmoVinghnU  of  a  longcigarisnexl  best,  being  much  safer 
than  smoking  a  short  pipe  or  a  cigarette,  uhicti  in  this  respect  is  the 
most  injurious  of  all.  ITic  habits  of  inhaling  the  smoke,  of  swallow 
ing  it,  or  of  passing  it  out  through  the  nose  may  lead  to  disease  of  the 
irritated  parts.  In  habitual  smokers,  at  the  inside  of  the  comers  of 
the  moulh  and  lips  ami  in  some  other  localities,  there  may  appcari 
opalescences  known  as  the  milky  patches  of  smokers,  arul  sometimes 
mistaken  for  syphilitic  mucous  patches.  They  usually  subside  with 
the  abandonment  of  the  practice.  A  large  [troixirtion  of  thecnsesj 
of  epithelioma  of  the  tongue  apparently  occurs  in  those  who  smoke 
short -stem  pipes. 

Drug  habits,  as  the  abuse  of  morphin,  chloral,  cocain,  sulphonal, 
trional.  and  the  like,  miiy  sometimes  be  due  to  unwise  prescription  or 
thoughtless  recommendation  by  medical  advisers.  While  these  and 
similar  agents  must  be  used  when  necessnn,-,  as  a  rule  it  is  Iwst  that 
the  name  of  the  drug  be  not  mentioned.  The  prescription  must  be 
dclinite  in  dose  and  directions,  and  only  sufficient  in  quantity  for  the 
immediate  occasion.  Physicians  should  lose  no  opportunity  to  make 
their  patients  and  the  public  in  general  aware  of  the  insidiousness  and 
thinger  of  dnig  habits.  Ksfiecially  is  this  advice  called  for  at  the 
present  day  in  connection  with  the  'headache  powders."  'neuralgia 
pills,'  'soothing'  and  'sleejiing  jy^tlons,'  and  broniiil  compounds  so 
widely  advertised  and  so  readily  to  be  obtained  even  from  reputable 
pharm.-ici!its.  The  untoward  inlluenre  of  these  preparations  of 
known  or  miknown  composition  may  he  manifested  by  immediate  or 
remote  eGTccls;  by  sudden  cardiac  failure,  or  more  frequently  by  the 
.gradual  development  of  myocardial  degeneration,  nephritis,  an- 
emia, or  cercbrastbenia.  A  heart  depressed  by  the  habitual  or  occa- 
«ional  use  of  coal-tar  derivatives  may  be  unable  to  witlistand  the 
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attack  of  the  toxins  of  acute  inf^tions,  as  iiilluenm.  typhoid  fever, 
and  pneumonia,  or  even  a  sudden  or  unusual  strain,  as  in  muscular 
exertion  or  child-birth. 


I 


SPECIAL  HYGIENE 
Care  of  the  Eyes 

The  eyes  should  never  be  exposed  to  the  direct  glare  of  the  snn. 
For  reading  or  any  close  work  a  sutRcient  light  without  glare  should 
fall  over  the  slioulder,  slighlly  to  one  side,  giving  constant  ilhimtna- 
tion,  without  flickering  or  shadow ;  and  when  the  right  hand  is  used 
as  in  writing  or  sewing,  the  light  should  come  from  the  left.  'ITic  book 
or  work  sliould  be  held  about  eighteen  inches  from  the  eyes  and 
no  print  should  be  read  contimiously  that  does  not  appear  perfectly 
sliarp  and  distinct  at  this  distance.  Stooping  forward  or  sitting  in 
a  careless  or  lounging  way  when  reading  should  be  discouraged, 
as  it  tends  to  bring  the  eyes  too  near  the  page.  Rea<ling  in  a  moving 
car  or  carriage  strains  the  accommodation,  by  necessitating  a  change 
of  fix^us  with  ever)'  jar.  Reading  while  lying  on  the  back  strains 
the  external  muscles  of  the  eyeball,  which,  being  accustomed  to 
combine  convergence  with  a  downward  movement  of  the  eyes,  are 
put  to  extraordinary  effort  in  other  associated  movements  and 
hence  are  easily  fatigued.  Looking  at  pictures  hung  high  »i  a  gtdlery 
causes  a  siuiilar  strain.  The  continuous  gaze  upon  the  page  should 
be  interruptetl  (K\-a.wmnlly  by  looking  into  the  distance,  thus  resting 
the  eyes,  One  should  not  persist  in  reading  or  writing  when  sleepy, 
on  account  of  the  tendency  to  divergence  and  relaxation  of  accom* 
modation,  which  can  be  counteracted  only  by  a  supreme  effort  of 
the  will.  The  page  read  should  be  printed  with  ink  of  good  quality 
and  with  type  of  good  size  and  shape  on  a  good  quality  of  unglazed 
paper,  and,  if  very  wide,  inadoublccolumn.  When  prolonged  near 
use  of  the  eyes  produces  headache  or  necessitates  excessive  straining 
to  prevent  blurring  of  the  object,  the  eyes  should  be  examined. 

The  Ear 

The  hygiene  of  this  organ  consists  chiefly  in  letting  it  alone.  Tlie 
car  should  be  cleansed  with  a  damp  cloth.  nc\xr  with  soap  and 
water.  Tlie  meatus  should  not  !«  entered.  Removal  of  collec- 
tions of  ear-wax  should  be  intrusted  only  to  the  skilled  hand.  Drop- 
ping a  quantity  of  oil  or  other  fluid  into  the  ear  does  not  soften  the 
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wax,  but  instcftd  catoen  it  lo  swell.  The  method  may  be  ti»cd.  linn-- 
ever,  to  smoihcr  and  float  out  a  living  insect.  A  Corcign  body  in 
the  ear  may  be  made  to  fall  out  if  the  heiid  be  iiiclirivd  tn  the 
side  and  the  canal  straightened  by  pulling  ihc  auricle  outtvard 
nml  IxicliH-ard.  Cotton  should  not  be  worn  in  the  ear  except  during 
swimming  or  diving,  or  for  a  special  therapeutic  purpose.  Violcnlly 
blowing  the  nose  when  it  is  >toppi-d  up  or  TiIImI  wilh  a  eleunsing 
solution  may  drive  the  nasal  discharge  into  the  Eustachian  tube, 
which,  however,  may  be  emptied  again  by  aspiration,  through  c<im- 
pressing  the  nose  and  swallowing.  Careless  douching  or  spraying 
of  the  nosc  may  carry  infectious  particles  into  the  Eustachian 
tube;  while  the  use  of  cold  solutions  may  be  harmful  even  in  the 
absence  of  infection.  A  box  or  kiss  on  the  ear  may  rupture  the  drum 
membrane.  Pulling  the  car  is  alsn  dangerous.  After  frost-bite  the 
car  must  be  thawed  slowly.  The  wearing  of  ear-rings  should  be 
discouraged. 

The  Nose 

Ordinarily  no  local  care,  other  than  the  use  of  the  handkerchief, 
is  re<|uirrd  after  childlmod.  Pn>phylnctic  hygiene  consists  in  atten- 
tion to  the  rules  laid  down  under  bathing,  clothing,  heating,  and 
ventilation,  especially  in  keeping  ihe  air  of  the  house  moist. 

The  Teeth 

Civilized  man  must  give  his  teeth  constant  attention.  Particles 
of  food  remaining  after  meals  shimid  be  removed  by  the  u>e  of  ticntal 
silk,  a  quill  toothpick,  or  the  bnisb.  The  teeth  should  be  cleansed 
at  least  twice  a  day.  particularly  before  going  to  bed.  and  at  least  once 
a  day  with  :i  pure  mild  siiiip  or  a  powder  ihnt  will  produce  a  slight 
polishing  effect,  without  being  coarse  enough  to  harm  the  enamel. 
When  the  saliva  is  acid,  the  powder  shouhl  be  alkaline.  Brushes, 
which  should  not  bo  too  broad,  may  he  made  of  wood,  badger's  hair, 
felt,  etc.,  hut  best  of  bristles,  which  should  be  l(«ig,  nioderalely  stifT, 
clastic,  of  uneven  Icngtlis,  and  not  too  close  together,  llic  brushing 
should  be  up  :ind  down  and  across,  inside  and  outMde  and  in  between 
the  Icelh.  The  rinsing  of  the  mouth  with  a  mild  antiseptic  stilution 
,  at  bedtime  or  after  each  meal  has  been  advocated.  Care  is  neces- 
as  to  the  comiwsilion  of  such  washes.  All  acids— <-ven  boric 
J,  benzoic  acid,  carbolic  acid,  salicylic  acid,  and  saccharin  ~  mAy 
L  the  dentine;  while  eucalyptus  and  the  coloring -matters  used 
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such  as  cracking  nuts  is  to  be  avoided. 
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Rough  usage 


The  Throat 

Tlwf  prophylactic  hygiene  of  the  throat  is  similar  to  that  of  the 
nose.  Sudden  changes  of  tcini>erattire  are  to  he  avnicled.  as  iii 
coming  from  the  cold  street  directly  into  a  very  warm  room  and 
standing  by  the  fire.  In  using  the  voice  for  singing  or  for  public 
spciilciiiji,  breathing  should  be  of  the  abdominal  type,  which  requircs 
little  effort  and  ut)li»-s  the  cntiri-  vcjUime  of  iiir  in  the  lungs  upon 
vocal  organs  in  a  natural  position.  The  forced  clavicular  type  of  res- 
piration, on  the  other  hand,  mpiires  comiderable  elTort.  and  util- 
izes only  the  ujiper  ]Mirtion  of  the  volume  of  air  upon  vocal  organs 
in  a  constrained  position. 

The  Skin,  the  Hails,  and  the  Hair  ^ 

The  skin  is  preserved  In  a  healthy  condition  by  obscr%-ance  of 
the  Rcneral  hyRienic  principles  discussed  under  the  headings  of 
E'ood,  Uxeici'te,  Hnlhing,  and  Clothing:  not  the  least  important 
matter  being  its  frequent  exposure  to  light, 

Tlie  nails  are  kept  clean  by  senibbing  with  a  nail-brush,  warm 
watrr  and  sostp,  or  aromatic  spirit  of  ammonia.  Metallic  and 
ivory  nail -cleaners  are  commonly  employed,  but  arc  usually  need- 
less; if  one  is  ased,  it  must  lie  blunt.  The  best  nail  cU-ani-r  is  the 
tiiiil  of  a  linger  of  the  other  hand  sheathed  in  a  fold  of  Imndkerehief 
or  towel.  A  penknife  or  other  sliurj»  iii.-stmment  senitcbes  Ihe  uiiiler 
surface  of  the  nail,  making  a  place  for  the  lodgment  of  dirt.  Tlte 
skin  overhanging  the  root  <i(  the  nail  sliould  In-  prnsed  back  once 
or  twice  a  week  to  prevent  it  from  encroaching  too  far  and  by  be- 
coming torn  and  ragged  furnishing  n  portal  for  infection.  The 
finger-naiU  may  be  cut  in  a  cur\'cd  direction;  the  toe-nails  should 
always  be  cut  straight  across. 

Tlic  hair  should  be  brushed  for  several  minutes  moniing  and 
nitjht,  its  growth  being  increased  by  the  consequent  stimulation  of 
the  circulation  in  the  scalp  and  by  Ihe  removal  of  dundrulT.  The 
loose  hairs  tvliich  may  be  removed  are  soon  replaced  by  new  and 
more  vigorous  ones.  Tlie  brushing  should  produce  in  the  scalp 
a  feeling  of  warmth  wilhont  soreness.  The  brush  for  adults 
should  l>e  stiff,  with  Ihe  little  tufts  of  bristles  widely  separuled;  9x>me- 
what  softer  for  children  or  those  with  vcrj-  sensitive  scalps,    The 
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terth  of  the  comb  should  be  far  apart,  bluni,  and  smooth.  The 
hair  whm  Itctng  dressed  should  uot  l»e  pulled  upon  tightly  by  twists 
or  knots  '>r  curl-papers,  and  should  not  be  wetted.  Sbampootog  ts 
oecessHry  to  ckanse  and  sttmulRle  the  scalp  and  keep  it  free  fmm 
dandruff;  the  frequency  varjing  from  once  a  week  to  once  a  mouth, 
according  to  the  rapidity  with  which  dandruff  and  dirt  accumubte. 
With  warm  water  and  any  good  toilet  soap,  or  tincture  of  green 
smnp,  a  hither  is  made,  rubbed  vigorously  into  the  scalp  with  tlt< 
finger-tips  or  a  sliiT  nail-brush,  and  removed  by  a  douche  of  M-arm1 
water,  followed  by  cold  water.  TIte  hair  is  then  dried  with  towels 
and  often  with  the  beat  of  the  sun  or  of  a  fire.  If  the  scalp,  which 
always  fe<-ls  dry-  immediately  after  washing,  does  not  so«iii  becume 
oily  from  the  stimulation  of  the  oil-glands,  it  may  be  rubbed  with 
petroEatum,  wiH>l-fttl,orolivei)il.  Daily  massage  of  the  scilp  will 
improve  its  circulation  and  increase  the  gn-wtli  of  hair,  llic  linger- 
tips  are  moved  over  all  parts  of  the  scalp  and  then  (he  scalp  itself 
is  moved  over  the  underlying  skull. 

'■"he  beard  and  moustache  must  be  kept  clean,  and  should  be 
included  in  tlic  frequent  ablutions  of  the  face  during  the  day. 
Some  modem  surgeons  advocate  the  dean-shaven  face  as  a  measure 
of  asepsis. 

Shaving  is  best  done  by  the  individual  himself,  or  at  least  at 
licime.  The  danger  from  a  barber  shoj)  is  lessened,  Imwever,  when 
separate  cup,  shaving-brush,  razor,  and  towel  arc  used  for  each 
customer  and  the  barber  wa.shes  his  hands  tlioruughly  after  each 
operation. 


CHAPTER  IV 

HYGIENE  OP  SPECIAL  PERIODS 

Infancy.    Childhood.   Puberty.    Old  Age.    Hygiene  of  Women:  Men- 
strual Period;  Pregnancy;  Pverperium;  Menopause. 

The  general  management  described  under  Personal  Hygiene  is 
subject  to  slight  variations  at  different  periods  of  life. 

INFANCY 

The  new-bom  child  before  receiving  its  first  bath  should  be  rubbed 
all  over,  gently  but  thoroughly,  with  olive  oil  or  purified  white  vas- 
elin  or  washed,  unsalted  lard  or  the  white  of  an  egg.  For  the 
daily  bath  the  following  are  needed:  a  tub  of  tin,  porcelain,  agate, 
iron,  or  rubber;  a  bath  stand;  a  china  sponge-basin;  a  bath  ther- 
mometer; a  rubber  cloth  or  an  oil-cloth  to  be  laid  beneath  the  tub; 
a  low  chair  with  a  broad  seat;  a  rubber  apron;  a  bath-apron  con- 
sisting of  two  long  and  broad  pieces  of  soft  white  flannel  sewed  or, 
better,  buttoned  to  a  waist-band ;  a  piece  of  good  soap,  preferably 
imported  castile  or  palm-oil;  two  wash-rags  of  soft  flannel,  of  old 
diaper  cloth,  or  of  the  Arnold  cotton  goods ;  a  large,  soft,  fine  sponge ; 
two  large  warm  and  dry  towels  of  fine,  soft,  and  absorbent  material; 
and  a  simple  powder.  The  water  should  be  soft,  clear,  and  sufTicient 
in  quantity  to  cover  the  semi -reclining  baby  up  to  the  neck.  The 
temperature,  at  first  100°  F.,  is  lowered  gradually  as  the  infant 
grows;  at  six  months  of  age,  it  is  90°  to  95°  F.  for  winter  or  80°  to 
85°  F.  for  summer;  or,  when  hardening  effects  are  desired,  it  is 
regulated  as  described  in  the  volume  on  "Hydrotherapy,"  page 
174,  The  bath  must  be  given  at  a  regular  time,  the  best  hour  being 
at  about  ten  in  the  morning,  midway  between  two  feedings.  A 
warm  part  of  the  room  must  be  selected,  before  a  fire  if  possible, 
and  sheltered  from  drafts,  often  by  means  of  a  screen  placed  around 
the  chair  and  tub.  The  baby  is  undressed  and  wrapped  in  the 
bath  apron.     The  face  is  then  washed  with  a  separate  soft  wash- 

42; 


4a8 


IIYGIBNB  or  SP8CIAL  rBRlODft 


;  and  water,  but  witltnut  snap,  the  ears  being  a\-oided.  The  mouth 
is  cleansed  witb  a  little  moistened  absorbent  cotton  wrapped  about 
the  little  finger  or  about  the  end  of  aminotlistick  and  projecting  well 
b«-yond  it.  11ie  eyelids  may  be  separated  and  a  little  warm  water 
[Xiueezed  lK-tw<-en  them.  The  whole  body,  tneludtng  the  scalp,  is 
then  soaped  with  a  second  wash-rag,  particular  attention  being  paid 
to  the  armpits,  the  gruins.  and  the  regiun  between  llic  folds  of  the 
buttocks.  With  its  head  and  back  supported  by  the  nurse's  left  arm 
and  hand,  the  child  is  lowered  gently  into  the  tub  and  submerged  up 
to  its  neck,  its  head  never  being  allowed  to  dip  iin<Ier  the  water. 
Uuring  the  lime  (one  to  five  minutes)  it  retnains  in  the  tub  the  child 
it.  wn.shed  and  douchixl  with  a  sponge,  after  which  it  is  lifted  to  tlic 
lap  and  enveloped  in  a  towel  or  in  the  dry  folds  of  the  bathing  apron, 
where  il  is  jwitted  thoroughly  dr>' — not  nibbed.  The  baby  is  then 
rubbed  biiskly  with  the  palm  of  the  hand,  espceblly  on  each  side 
of  its  spine,  until  its  skin  is  slightly  reddened.  1'he  folds  of  thi- 
skin  may  be  powdered  or  tiot,  and  the  child  is  quickly  dressed.  Tlw 
biiir  is  dressed  with  a  eamel's-hair  brush,  no  comb  being  used. 
After  the  age  of  six  nionlhs  the  scalp  should  not  be  soa|>ed  oftcncr 
than  twice  a  week.  An  evening  sponge  is  sometimes  given.  A 
child  sliould  not  be  bathed  when  cold  or  overheated  or  inmiediulely 
after  a  meal. 

As  the  teeth  are  cut,  they  shouhl  be  rubbed  with  a  moistened 
clfilh  and  later  with  tooth-powder  applied  by  means  of  a  small 
soft  brush  or  a  small  pine  slick  sharpened  into  a  chiselsliaped  edge. 

Alter  each  bowel  movement  the  lower  parts  of  the  body  ought 
til  be  sponged  with  warm  water  without  soap  and  carefully  dried. 
Should  erythema  intertrigo  develop,  the  parts  sliould  be  gently 
cleansed  with  starch-water,  dried  with  a  soft  doth,  and  dusted 
with  Anderson's  powder.* 

Clothing.~~Long  clothes  arc  worn  for  the  first  six  months  and 
should  be  warm  and  loose.  The  binder  or  abdominal  band  of 
knitted  wiwl  or  of  fine,  soft  flannel,  extending  fmrn  the  hips  to  the 
lower  ribs,  ought  to  be  so  loose  thut  the  hand  will  slip  easily  under 
it.  It  may  be  made  with  shoulder  straps.  The  diapers  or  napkins 
arc  to  be  made  of  linen  or  cotton,  not  <if  canton  fliinm-l.  and  should 
iie\'er  be  covered  with  waterproof  material.     W'hcnc\"cr  soiled,  if 
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only  with  urine,  thc>-  must  be  changed,  washed  with  pure  soap  without 
toda,  and  dried  tlioroughly.  Crochetct]  or  kiiiUfd  socks,  nf  stlk 
thread  or  soft  worsted  yam,  should  reach  fully  half-way  to  the  kuec 
and  lie  held  in  position  by  a  loosely  tied  rihhon,  tape,  or  knitted  c«rd, 
or  by  a  narrowed  band  of  stitches.  The  shirt,  of  flannel,  merino,  or 
soft  worsted  yam,  its  weight  varying  with  the  ,se:isoii.  should  be  loose, 
havuig  a  high  neck  and  long  sleeves,  and  reaching  to  below  the 
hips,  where  it  is  pinned  to  ihc  di»|]er.  It  may  be  fastened  at  the 
neck  with  tape  or  buttons,  or  it  may  be  open  the  full  length  in  front, 
being  fastened  by  small  flat  buttons.  'Hie  petticoat,  of  white  llannel, 
should  be  made  in  Princess  style  with  arm-lioles,  never  reaching 
more  than  six  to  len  inches  below  the  feet  and  fastening  in  the  back 
with  one  or  two  sniiill  flat  buttons  or  with  a  niirrow  rihixm  to  tie 
at  the  neck.  The  dress  or  slip,  of  carahric  or  nainsook,  should  be 
a  little  longer  than  the  [K-ittcoat.  have  long  sleeves,  and  fusli-ii  be- 
huid  with  buttons  or  a  narrow  ribbon.  In  the  Gertrude  suit  the 
last -mentioned  three  garments  are  put  on  together;  the  shirt  being 
sewn  with  the  seams  outside  and  having  high  neck  and  longslceves, 
reaches  to  ten  inches  below  Ihe  feet;  llie  middle  garment  is  larger 
and  longer,  but  witJi  scalloped  neck  and  without  sleeves;  and  the  slip 
is  still  bigger,  with  high  ni-ek  and  long  sleeves:  nil  fast<-ning  behind 
with  two  or  three  small  buttons.  A  different  set  of  clriilies  must 
be  worn  at  night,  consisting  of  a  hinder,  a  diaper,  a  shirt,  and  a  long 
and  roomy  nightslip.  of  muslin  in  summer  and  in  winter  of  canion 
flannel  with  a  drawing  string  at  the  bottom,  Other  garments 
needed  for  the  baby  are  a  warm  soft  flannel  shawl  or  shouhlcr- 
blanket,  a  cambric  or  silk  cap,  a  knitted  worsted  sack,  a  llannel  or 
wuH.h-flanncl  wrapper,  and  in  winter  a  long,  warm,  woolen  cU>uk, 
a  warm  thick  hood,  a  Shetland  veil,  and  warm  knitted  mittens. 
Short  clothes  differ  from  long  only  in  that  the  skirts  end  a  »horl 
distance  below  the  knees,  which  leaves  the  legs  exposed  and  neces- 
sitates their  being  protected  in  one  of  two  ways,  'file  stockings 
should  be  long  enough  to  reach  the  diaper,  to  which  they  arc  pinned, 
or  both  may  be  fastened  to  a  wuist  or  diaper-susiiender;  or  the  stock- 
ings may  be  attached  to  the  petticoat  by  means  of  elastic  bands. 
Another  way  of  protecting  the  legs  is  by  the  use  of  drawers,  of  wool, 
merino,  or  canton  llannel,  made  in  two  pieces  which  should  fit  rather 
closely,  button  or  pin  to  the  wabt  of  the  petticoat,  and  reach  to 
Ihe  shoe-tops.  Tlie  first  shoes  should  he  of  soft  kid  with  kid  or 
thin  leather  soles,  without  heels,  somewhat  longer  than  the  foot,  and 
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fully  09  wide,  willi  wid«  and  loose  to«  but  closely  fitting  tnstcp 
and  bed,  made  into  rights  and  [vfts,  and  laced.  Bibs  and  creepiag 
aprons  are  now  added  to  the  baby's  wardiobe. 

Sleep. — I*oT  the  first  few  months  the  baby  usually  slcejM  eighteen 
or  nineteen  h<iurs  cacli  day ;  at  one  year  it  requires  fifteen  or  sixteen 
hours  of  sleep;  and  at  two  to  three  years,  twelve  or  thirteen  houre. 
'ITie  ttubit  of  regularity  in  sleepiuf;  is  formed  by  pulling  the  child 
to  bed  at  definite  hours  and  not  taking  it  up  again  to  soothe  it,  and 
nol  even  sitting  in  the  room.  For  Uie  finU  three  or  four  months 
the  baby  b  put  to  bed  at  half-past  five  or  six  and  roused  but  once 
or  twice  during  Ihc  night.  It  should  sleep  undisturbed  from  ii 
p.  M.  to  5  A.  M.  While  the  infant  b  allowed  to  sleep  during  the  day 
as  much  as  it  will,  after  it  i>  a  month  i>ld  it  should  be  kept  awake 
for  a1x>ut  an  hour  before  its  bedtime.  After  the  fourtli  month  the 
child  should  go  to  bed  at  six  or  seven  in  the  evt-ning  and  sleep  imtil 
six  or  seven  in  the  morning.  Until  the  sixth  month  it  mtiy  be  suckled 
at  ten  or  eleven  o'clock  at  night,  but  after  that  age  should  n<>t  be 
taken  up.  Between  six  months  and  a  year,  sleep  by  day  will  be 
limited  to  a  nap  of  one  and  a  half  to  two  houi^  in  tlic  morning,  the 
time  depending  largely  on  the  houn  for  suckling,  and,  if  necessary, 
an  afternoon  nap  lasting  not  later  than  4  p.  m.  Between  one  and  two 
years  the  afternoon  nap  is  omitted,  the  moniing  sleep  being  then 
of  two  hours'  duration,  beginning  at  ele\'en  or  twelve  o'clock,  the 
child  being  imdresscd  fur  it  and  put  to  bed  in  a  darkened  room. 
Tlie  child  preferably  should  sleep  in  the  moniing  undisturbed  until 
he  wakens  of  his  own  accord, — although  he  may  be  roused  gently 
and  gradually  at  a  fixed  hour,  never  earlier  llian  seven. — and  when 
thoroughly  awake  should  be  taken  up  immediately,  washed,  dressed, 
and  fed.  If  the  child,  however,  awakens  too  early  in  the  morning, 
his  bedtime  should  be  postponed ;  and  if  he  seems  tired  when  roused, 
he  should  be  put  to  bed  at  an  earlier  hour. 

'riic  baby  should  sleep  alone,  thus  escaping  the  dangers  of  In-ing 
overlain,  irregularly  suckled,  and,  to  a  certain  extent,  of  getting  the 
covers  over  its  head.  For  the  early  months  many  prefer  the 
bassinet,  which  should  stand  high,  be  ensily  portable,  and  siniply 
dccorated.  A  cradle  is  not  so  scr\'iccable.  From  eight  or  nine 
months  to  five  years  of  age  the  child  should  sleep  in  a  curtainlcss 
crib  with  high  hinged  or  sliding  sides  and  provided  with  springs  or  a 
wovcn-wire  mattress.  Tlie  baby's  bed  is  made  up  by  placing  on 
a  soft.  thin,  horsehair  mattress,  a  rubber  clotfa  covered  by  a  double 
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sheet.  A  small  pad  of  nunory  cloth  may  he  plitced  dircclty  under 
the  body,  llic  coverings  consist  of  a  muslin  sheet,  one  or  more 
ikets,  and  h  light  spreiul.  'llie  pillow  should  be  small,  thin, 
fof  soft  horsehair  (except  for  very  young  infants,  who  may 
be  allowed  feathers),  and  covered  with  a  fine  linen  pillow-slip.  The 
head  shoukl  never  be  covered.  Tossing  off  the  bedclothes  may  be 
prevented  by  fastening  two  short  pieces  of  clastic  to  the  covers  by 
a  clump  and  tying  them  to  ttie  sides  of  the  crib  with  pieces  <if  riblxin 
or  tape.  II1C  bed  should  be  aired  thoroughly  in  the  morning  and 
re-made  at  night  when  the  sheets  become  soiled.  The  sheets  may  be 
wanned  before  the  child  is  put  to  bed. 

Food 

The  subjects  of  infant  feeding,  both  natural  and  artifietui,  nnd  of 
weaning,  arc  fully  considered  in  volume  vi  of  this  series,  on  "  Dicto- 
thcrapy."  Yet  it  may  nut  be  amis»  in  this  connection  to  add  or 
em])hasizc  by  reiteration  a  few  practical  points. 

Suckling. — 'Hie  healthy  child  will  instinctively  suckle  when  ap- 
plied lo  ilie  bre:isl.  It  should  lie  on  its  side  on  the  ami  of  the  mother, 
who,  after  convalescence,  inclines  her  body  forward  so  Uiat  tlic 
nipj)le  drops  into  the  child's  mouth.  By  ])liicinR  the  nipple  hetween 
her  first  two  fingeis.  squeezing  its  base  when  the  lluiil  runs  too 
freely  and  pressing  the  bR-ast  when  the  supply  is  not  free  enough, 
the  mother  regulates  the  flow  of  milk,  maintains  the  nipple , 
in  the  correct  ixisititm,  and  keeps  the  breast  from  prt-ssing  upon  the ' 
baby's  nose.  Very  often  the  child  may  be  induced  to  suckle  if  the 
nipple  is  previously  moistened  with  sugar  and  water  or  with  milk 
squeezed  from  tlic  breast.  The  infant  is  put  to  the  breast  after  the 
mother  has  rested,  which  is  usiully  within  eight  hours.  Karly  suck- 
ling aids  the  uterine  contractions.  The  colostrum  is  sulTicient  to 
appease  the  infant  until  the  mother's  milk  is  obtained,  and  it  is 
unnecessary  and  often  harmful  to  introduce  sweetened  water,  gruel, 
nr  other  indigestible  substances  into  the  infant's  stomach.  The 
duration  of  each  nursing  should  not  excei-d  filtcen  minutes  nnd 
the  child  should  be  kept  awake  until  it  has  finished.  The  child 
should  be  suckled  from  each  breast  alternately-  After  each  feed- 
ing, its  mouth  should  be  washed  out  with  a  soft  rag  dipped  in  a 
boric  acid  solution.  Tlie  ntpplei  should  be  cared  for  as  directed 
under  Lactation. 

Weaoing.  —  Under  ordinary  circumstances,   infants   should    be 
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wcaiwrd  belwcini  the  tenth  and  Hftiicnth  monlhs;  the  process 
should  be  grsdual.  Weaning  in  midsuntmer  Is  to  be  avoided  if 
possible.  An  immcdtutc  imliealMtii  for  weaning,  or  at  leitM  for 
Uking  the  child  frnm  its  mnlher's  breast,  wt)ul<l  t>e  the  existence 
in  the  mother  of  an  acute  infectious  disease,  or  of  tuberculosis  or 
any  serious  ailment.  Menstruation  ttuiy  or  may  not  impair  llie 
m')thcr'5  milk. 

Hie  temperature  of  the  brcimt-niilk  entering  the  child's  mouth 
being  always  below  98°  !•".,  milk  to  be  given  to  chihiren  should  not 
be  heated  ulxive  this  temperature.  Jictt  before  feeding,  the  b«>ttlc 
may  be  placed  in  a  vessel  of  hot  water.  A  bottle  should  not 
be  warmed  over  for  a  second  feeding.  A  simptc  apparatus  hns 
been  invented  in  Gcnnaiiy,  known  as  the  'milk  thermophor."  con- 
sisting of  a  c>'lindcr  with  a  compartment  for  receiving  the  nursing- 
bottle  and  an  i^iolnted  covering  which  retards  heat  mdlation.  The 
other  part  of  the  apparatus  consists  essentially  of  a  comparlment 
hermetically  inclosing  a  chemic.l  ttuit  does  not  need  rcplenbhing. 
If  the  thermophor  be  placed  in  boiling  water  for  eight  or  ten  minutes, 
a  bottle  of  milk  introduced  into  the  compartment  of  the  cylinder 
will  remain  at  the  body -temperature  for  from  se^•en  to  ten  hours. 
If  the  child  during  the  night  requires  the  bottle,  it  is  replaced  by  u 
second  bottle  of  cold  milk,  which  will  become  warm  by  the  time  it 
is  to  be  used.  'iTie  action  of  the  apparatus  is  based  on  the  principle 
that  cerliiin  chemical  compfiunds  (usually  sodium  acetate  with 
glycerin)  are  liquefied,  when  subjected  to  heat,  binding  up  heat 
which  is  given  off  wht-n  tin-  compound  recryMnlli/cs.  The  neces- 
sity for  absolute  cleanliness  of  Ixittlcs  and  nipples  is  obvious. 

Growth. — The  child  should  be  weighed  in  a  warm  nwm  and  lying 
on  a  prc\'iously  weighed  piece  of  flannel,  on  an  extremely  sensitive 
scale.  Successive  weighings  should  be  a1  the  same  intcr\'a!  before 
or  after  feeding.  Tlie  weight  is  to  he  watched  in  onler  to  determine 
whether  the  child's  growth  is  progressing  normally,  especially 
when  t)ie  siekness  of  llie  mother  or  other  circumstance  has  made 
artificial  feeding  necessar>'.  No  fixed  rule  can  be  laid  doivn,  but 
in  general  babies  lose  weight  for  the  Urst  seven  or  ei^ht  days,  and  in- 
crease after  that  about  one  ounce  daily  during  the  first  two  months 
of  exlra-ulerine  life,  and  about  three-fourths  of  an  ounce  daily  dur- 
ing tile  next  two  or  three  months;  after  that  about  half  an  ounce 
diiily.  At  live  or  six  months  the  hirlh  weight  is  doubled,  and  at 
one  year  it  is  trebled.     The  mean  increase  in  length  is  about  one 
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inch  a  month  from  the  second  to  the  fourth  month,  ancl  after  that, 
op  to  one  year,  about  half  an  inch  montlily. 

Exercise 

Three  or  four  days  after  birth  the  baby  may  be  placed  on  its 
back  upon  a  pillow  and  carried  about  the  room  for  ten  or  fifteen 
minutes  two  or  three  timcit  a  day-  At  the  age  of  two  weeks  it  may 
be  taken,  properly  protected,  into  another  and  somewhat  cooler  room. 
After  the  first  month  it  may  be  carried  in  the  arms,  with  its  head 
and  body  well  supported.  At  this  age  in  summer -t  line  it  may  he 
taken  in  the  arms  into  Ihc  open  air  for  ten  or  twenty  minutes  on 
the  first  occasion  and  longer  on  subsequent  outings.  lA'lien  tlirce 
or  four  months  did  the  child  may  sit  upright  upon  the  nurse's  arm 
with  a  tuind  supporting  its  head  and  shoulders,  being  carried  alter- 
nately on  each  arm.  From  this  lime  onward  the  baby  should  be 
placed  several  limes  a.  day  upon  a  blanket  or  scift  iiiiittrc^  or  sofa 
or  in  a  clothes-basket  or  large  padded  box.  and  permitted  to  kick. 
I^ter  it  may  be  pbccd  in  a  creepiii];  |)en.  In  winter  or  bud 
weather  or  in  the  presence  of  catarrh  of  the  head,  chest,  or  bowels, 
the  child  should  be  kept  ofT  the  floor.  In  winter,  it  may  be  tiikcn  out- 
of-doors  for  an  hour  in  the  morning  and  half  an  hour  in  the  after- 
noon, when  the  sun  is  shining;  or  may  be  wrapped  thorf>ughly  and 
walked  for  half  an  hour  or  so  in  a  room  with  the  windows  open. 
If  the  weather  be  very  cold,  the  windows  may  be  opened  for  an  hour 
and  closed  before  the  baby  is  brought  into  the  room.  In  summer, 
the  greater  part  of  the  lime  may  be  siK-nt  in  the  open  air. 

The  baby  carriage  should  be  well  balanced  and  smoothly  running, 
having  n  ditrk-coloreil,  detach»ble  sunshude.  and  a  soft  bed  giving 
lateral  support.  Ulien  the  child  is  eight  months  old,  it  no  lonseri 
needs  to  have  its  head  supported  when  it  is  carried,  and  if  propped 
with  extra  pillows  at  the  back  and  sides,  can  sit  up  in  its  coacti  on  an 
adjustable  scut.  At  the  end  of  a  year  the  child  will  make  utlempls 
at  standing,  and  some  months  later  will  be  able  to  walk,  but  he  must 
be  permitted  unassisted  to  teach  himself  to  walk.  Much  harm  is 
done  by  premature  urging.  Age  is  not  a  safe  guide-  Some  children 
begin  to  walk  much  later  than  others.  When  the  child  can  walk 
pretty  well,  he  may  ha\-e  n  ten  or  fifteen  minutes'  outdoor  stroll, 
the  duration  being  increased  gradually  until  at  two  and  a  hiilf  or 
three  yejirs  of  age  he  may  walk  half  a  mile.  The  coach  may  now 
be  discarded  for  an  express  wagon  or  a  go-cart,  or  a  sled  in  winter. 
v-a8 
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Training. — Great  stress  is  laid  by  Crozcr  Griffith  on  physical, 
mirtital.  and  moral  Iraiitiiig.  To  train  the  muscles  controlling  the 
bladder  and  rectum  a  receptacle  should  be  placed  under  the  clUId 
soon  lifter  a  meal,  when  it  is  most  likely  to  empty  its  bladder,  and 
at  the  time  of  the  expected  movement  of  the  bowel.  Some  sound 
may  Ik-  made  by  the  caretaker  which  the  child  u-ill  learn  to  associate 
with  the  act.  Later  the  child  is  placed  in  the  nimcry  chair  at  the 
proper  lime,  and  when  at  last  it  can  be  trusted,  drawers  may  be  sub- 
slituicd  for  the  diaper.  Taking  the  baby  up  after  the  last  feeding 
may  inevent  its  soiling  the  bed.  A  few  simple  toys,  neatly  cared  for, 
are  better  than  many  costly  ones.  'Baby -talk' should  never  be  used. 
Children  Ix-ing  great  imitators,  the  forc«  of  example  is  important. 
Obedience  should  be  implicit  and  unquestioning,  not  for  a  reward. 
Firmness  and  truthfulness  should  Ik-  exhibited  by  parents.  Tlie 
child  shoul<l  not  be  shown  o5  or  frightened  or  left  entirely  to  the 
society  of  domestics.  At  a  suitable  age.  he  may  be  sent  to  a  kinder- 
garten or  at  home  acquire  knowledge  by  play.  School  life  should 
noi  begin  tofi  early,  however,  or  be  too  strenuous.  WHien  civiliza- 
tion arrives,  the  playtime  of  life  will  last  longer,  and  in  consequence 
activity  cnduic  till  the  end,  which  will  be  further  postponed. 


CHILDHOOD 

Bathing. — After  the  third  >'car  three  warm  full  baths  a  week 
taken  prt-fcTBbly  in  the  evening,  are  required  for  cleanlines.s.  Rach 
morning  a  sponge  bath  is  to  be  given  at  a  temperature  var>'ing  from 
75"  F.  in  summer  and  85'  F.  in  winter,  to  65"  F.  or  to  that  of  the 
water  as  it  flows  from  the  faucet.  After  the  skin  fa  dried  gently  with 
a  soft  towel  it  should  be  rubbed  with  the  open  hand  until  il  glows, 
the  whole  process  lasting  not  longer  than  ten  nunutcs.  As  the 
child  gets  older  he  washes  himself,  taking  a  cold  sjjonge  or  plunge 
imniediiilely  after  rising,  and  soaping  himself  thoroughly  with  his 
hands.  In  addition,  it  is  sometimes  necessar>-  to  take  a  warm  full 
cleansing  bath  once  a  week,  before  going  to  bed.  This  bath  should 
not  occupy  more  than  ten  minutes,  and  is  best  followed  by  a  cold 
douche  or  rapid  cold  sponge. 

Sea-bathing. — Attention  is  frequently  called  by  writers  to  the 
cracky  of  carrying  a  small  terrified  child  into  the  ocean,  A  child 
of  three  years  of  age.  however,  or  even  younger,  dressed  in  a  bathing 
Suit  and  hot,  may  be  allowed  to  fi»y  on  the  beach  and  splash  in 
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the  pools  of  water.  An  older  ctaild  may  cnlcr  the  surf  after  first  wet- 
ting his  hciui.  The  hatli  sliould  be  taken  about  three  hours  after 
breakfast,  should  last  ten  minutra  if  Ihc  n'calher  be  cool,  twenty 
to  twenty-five  minutes  if  the  weather  be  wanii,  but  should  cease  at 
the  first  indication  of  chattering  of  the  teeth  or  blueness  of  the  lips. 
If  followed  by  exhaustion  or  lassitude,  the  duration  of  baths  must 
be  shortened  and  their  frequency'  lessened.  Ilie  lalter  should  not 
exceed  once  a  day.  The  child  should  never  enter  the  water  when 
cold  or  perspiring. 

Clothing. — A  child's  underclothing  should  be  of  woolen  the  year 
round,  with  high  neck  and  long  legs  and  sleeves,  the  thickness  vaiy- 
in^  wilh  Ihe  seas^m.  but  the  chiinKO  from  heavy  to  light  nol  being 
made  until  the  hot  weather  sets  in  permanently.  The  outer  gar- 
ments should  be  loose  and  warm.  As  the  child  beKin.^  to  walk  the 
shoes  should  be  made  heavier  and  decidedly  thicker  at  the  heel; 
an  actual  hetl,  however,  is  not  to  be  wr)m  before  ihe  sixlh  or  eighth 
ycBT.  At  night  a  light,  high-necked,  long-sleeved  merino  shirt  may 
I>e  worn— with  night -dm  wers  of  canton  flamtel  and  having  feel,  in 
winter;  of  muslin  and  without  feet,  in  summer.  Later,  girls  may 
wear  night-gowns  and  boys  night-shirts,  or,  better,  pyjamas.  For 
going  out-of-doors  in  winter  the  child  will  require  a  warm  wrap  or 
overeoat,  a  hood,  cap  or  hal,  mittens  and  leggings,  which  should  be 
put  on  just  before  going  out  and  taken  off  immediately  upon  coming 
in.  If  nibber  coats,  overshoes,  or  boots  must  be  worn,  they  should 
fce  removed  as  soon  as  possible,  the  covered  part  undressed,  and  the 
skin  rubbed  to  redness  with  a  coarse  towel. 

Food. — The  subject  of  diet  for  children  is  discussed  in  volume  vi, 
on  pages  164  to  166. 

Sleep. — Children  over  four  years  of  age  will  seldom  sleep  in  the 
daytime,  but  should  go  to  bed  at  eight  o'clock  or  earlier  and  be 
allowed  to  sleep  for  ten  hours  or  more.  The  hour  for  retiring  may 
gradually  be  changed  to  nine  o'clock  by  the  lime  the  age  of  ten  or 
twelve  is  reached,  and  should  not  be  made  later  until  after  Ihe  four- 
teenth or  fifteenth  year.  Regularity  must  be  preser\'cd  in  the  hour  for 
going  to  bed,  any  postponement  being  injurious,  especially  if  for  a 
party.  The  child  should  not  romp  or  become  excited  or  cat  during 
the  hour  preceding  bedtime,  and  after  getting  into  bed  must  not 
be  disturbed  by  a  bright  light  or  converaation. 

Physical  and  HeolAl  Exercise. — I'hysical  exercise  must  be  pro- 
portioned to  the  strength  and  development  of  the  child.     The  prac- 
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Uce  of  mild  calisthenics,  as  is  now  tbe  custom  in  many  scltools,  is 
to  be  commended,  but  probably  tbe  child  derives  grcalcst  benefit 

from  dancinj;  indoors  aad  its  natural  play  out-of-doors.  The  modem 
system  of  mental  training,  hnwcwr,  is  not  to  be  praised  unre- 
servedly. The  education  of  a  child  cannot  be  governed  by  general 
rules;  but  must  be  modified  tu  conform  with  tbe  genera)  develop- 
ment, the  pnigress,  iiml  chiefly  the  individuality  of  each  jnipil.  Ulic 
precocious  child  should  not  be  stimulated  by  exhibition  and  appbuse, 
but  is  to  be  n-^lrained.  Hie  Irackw^ird  cliild  sitould  n<>t  be  pimished 
or  degraded,  but  stiould  receive  kindly  encouragement.  Sclioul 
hours  should  not  be  too  long;  school-nwms  should  not  bc  crowded; 
tcachcni  should  not  be  so  overworked  that  their  tact  and  pnlienec 
musl  fail.  iLxaminations  and  their  mechanical  requirements,  with 
coiieiimiiunt  physical  and  mental  strain  and  excitement,  are  espe- 
cially baneful.  Tuo  features  of  the  contemporary  school  are,  how- 
ever, most  excellent— the  attention  paid  to  n it tnre- studies  and  the 
generally  judicirnis  selection  of  literature  for  reading  exercises. 

Special  Precautions. — The  infections  of  childhood  probably  find 
entrance  cliielty  thmugh  the  ;)har>-nx  and  air -passages.  Hence 
cleanliness  of  the  oose  and  throat  is  all-important.  The  nasal 
passages  should  be  clwiused  daily,  if  necessary  liy  spraying  with  a 
dilute  alkaline  solution.  In  addition  to  due  care  of  the  teeth, 
the  mouth  and  tonsils  shmild  be  wijK-d  with  a  soft  rag  dipped  in 
boric  acid  solutinti.  Gargling  daily  will  sometimes  mechanically 
dislodge  the  contents  of  the  tonsillar  crypts,  and  thus  aid  in  pre- 
venliiig  infeclion.  A  discharging  ear  should  always  receive  nitcn- 
lion.  If  a  child  looks  dull  and  stupid,  especially  tf  be  be  a  mouth- 
breather,  his  nasopharynx  tvlinuld  I>e  examined  for  adenoid  growths. 
Children  should  be  taught  to  blow  the  nose  and  should  never  be 
Blli»we<l  t()  smilfle  water  into  it.  Cure  is  r(-(|uire(l  to  prevent  Ihem 
from  inserting  foreign  bodies  into  Uic  nose  and  ear. 


PUBERTY 

At  this  (wriod  it  is  especially  important  Ihal  (he  strictest  attention" 
be  paid  tu  all  the  matters  discussed  under  Special  Hygiene.  In 
addition,  the  skin  and  all  excretory  organs  must  be  kept  in  good 
condition  and  perfect  metabolism  promoted  by  judicious  cxerci.se. 
Nervous  excitement  mu.it  Ix;  uvuided  or  soothed  and  the  mental 
activity  carefully  but  iinobtnisivcly  guided.    Healtbful  amusement  is 
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bnportant.  Wise  supervision  must  be  exercised  over  I)ooks  nnrf  cnm- 
panions.  Outdoor  life  and  interests,  not  alone  sports,  but  also  the 
obser\'alion  nf  plant  and  animal  life,  "f  gttilogic  ffirmations  and  the 
like,  are  to  be  encouraged.  It  is  well  for  the  youth  nr  maiden  to  go 
to  bed  wholesomely  tired,  so  that  sleep  may  be  prompt  and  dream- 
less. SpFcitt)  eare  must  be  observed  in  the  case  of  neurotic  indi- 
viduals. Instruction  as  to  the  hygienic  rules  to  be  followed  and 
information  conceminf;  and  warning  af^iiiiist  jiossible  abuses  should 
be  frankly  and  fearlessly  given  at  this  time.  Most  of  the  misery 
caused  by  neglect  or  iilitise  is  due  to  ignorance,  and  might  be  pre- 
vented by  the  establishment  of  confidential  relations  between  parent 
atid  child. 


MARRIAGE 

The  physician  should  he  Imiked  u|)nn  as  the  family's  friend  and 
adviser  when  son  or  daughter  contemplates  marriage.  Hie  family 
histi>r>-  and  previous  medical  historj"  of  each  jitirty  should  be  ol>- 
tained.  When  there  is  on  cither  side  an  undoubted  pathologic 
hcR-dity  of  a  serious  nature,  as  insanity,  tuberculosis,  or  carcinoma, 
marriage  should  bedisconntenanced.  Towarrant  this  res|x>nsil)ility, 
however,  there  should  be  no  doubt  in  the  physician's  mind  as  to  the 
acliialily  of  the  supposeil  morbid  inheritance. 

It  is  the  opinion  of  the  best  authorities  that  if  a  syphilitic  has 
been  thoroughly  treated  and  two  years  have  elapsed  without  any  overt 
manifestation  of  disease,  the  patient  may  marry.  We  know  from 
exiH-rience  that  the  infectiousness  of  syphilis  diminishes  nfler  ii 
variable  period,  which  is  shorter  in  man  than  in  woman.  Some 
authorities  are  even  more  eonservi»ti\-e,  advising  the  ijostponement  of 
marriage  until  at  least  four  years  after  symptoms  have  ceased.  With 
this  interval  it  is  most  probable  that  the  wife  and  progenywill  be  saved 
from  infection.  One  evidence  of  the  cure  of  syphilis  is  the  reduction 
of  the  lymph-glands  to  their  normal  size  that  follows  energetic  mer- 
curial treatment.  After  gnnorrhea,  marriage  can  be  countenanced 
only  if  gonocoeci  and  shreds  be  aiiscnt  not  alone  from  the  urine, 
but  also  from  the  diiicharge  of  an  artificial  urethritis  excited  by 
silver  nitrate-  Some  of  the  States  have  enacted  laws  prohibiting 
and  perialixing  the  marriage  of  a  person  suffering  from  sj'philis  or 
gleet.  Excess  or  per\'ersion  in  marital  intereourBC  is  to  be  avoided, 
Witlidntwal  and  other  unnatural  practices  are  sonielintes  responsible 
for  symptoms  that  the  physician  at  first  fails  to  understand. 
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OLD  AGE 

Food  should  be  ntitritiom  And  (.'iisily  digestible.  Large  qiiantititr?' 
nre  tun  mgiiinrd :  iitid  as  digestion  b  sluggish  it  b  not  w«U  to  iiicri-i<>c 
the  number  of  meals,  unless  in  the  pnsenceof  act tnl  disease  requiring 
siiuill  and  fri-<(tii'nt  feedings.  When  the  teeth  decay  or  fitll  out, 
tlie>- should  be  filled  or  substituted  with  fwlse  teeth.  Whenever  tliese 
exiwdienisfnil,  the  solid  food  should  becut  or  ground  into  small  pieces 
before  being  ingested.  All  food  should  be  moved  around  by  the 
tongue  imd  mixed  with  the  saliva  before  being  swiiUowed.  The 
aged  are  extremely  sensitive  to  cold  and  require  artificial  warmth 
to  m»int»in  the  iMdy-heat.  Excretion  may  have  to  be  aided. 
Especially  must  constipation  with  its  accompanying  straining  be 
avoided.  Tailure  of  mental  power  may  often  be  postponed  by 
change  of  occupation  iiiid  scene.  Some  specLiI  interest  is  necessary 
to  keep  at  due  pitch  the  zest  of  hfc  after  it  becomes  neccssar>'  to 
diminish  ordinary  activities.  It  is  as  great  n  mistake,  when  mental 
and  physical  vigor  are  prcscn-cd,  to  'rust  out"  in  age.  as  it  is  to  'wear 
ouf  by  excessive  lubor  in  i-arlier  years.  Fresb  atr  is  especially 
needed ;  walking  and  driving  arc  good  when  possible.  Sitting  on  a 
porch  or  in  a  garden,  or  by  an  open  window,  may  be  resorted  to 
when  nn  other  airing  can  be  obtained.  For  bathing,  warm  water  is 
best,  though  a  cool  sponge  may  be  taken  afterward  by  those  who 
react  well.  Wine  in  moderation  is  useful  when  no  counterindicatinn 
exists.  Sudden  or  violent  exertion  or  smotional  excitement  is 
to  be  avoided,  especifilly  when  ninrked  senile  changes  exist  in  the 
heart  or  vessels.  Sleep  at  night  in  the  aged  is  usually  shortened, 
and  there  is  a  tendency  to  rise  too  early,  which  shoidcl  be  discouragt-d. 
On  ihc  other  hand,  afternoon  naps  are  desired  and  are  usually  helpful. 
The  special  diseases  and  disorders  of  age  are  beyond  the  scope  of 
this  discussion. 


THE  HVGIEXE  OF  WOMEN 
Menstrual  Period. — Rest  and  quiet  should  be  enjoined  at  the 
menstniJtl  penVid,  especially  during  the  earlier  years,  when  mentiil 
and  physical  disturbances  arc  apt  to  be  manifested.  When  pos.sibIc_ 
rest  in  bed  is  indicatetl.  If  the  latter  restriction  be  impossible,  then 
all  mental  and  physical  labor  sliould  be  reduced  to  a  minimum  and 
hea\'\-  lilting,  overfatigue  in  walking,  too  long  standing,  riding  a 
horse  or  wheel,  and  dancing,  etc.,  should  be  avoided.     Care  sliould  be 


talica  Dv  mrans  of  warm  clothing  to  prevent  chilling.  Col(l-w;itcr 
baths,  including  the  surf  bath,  iire  tn  he  pruhihitcd.  Tlic  menstrual 
discbarge  is  usually  received  in  napkins,  though  the  u«  of  the 
menstrual  pad  is  prvferable.  Much  of  the  distress  attending  men- 
stnialion  is  due  to  the  unhygienic  dress  of  civilized  women,  and 
this  should  be  corrected.  When  the  flow  is  excessive  without  other 
sign  of  disease,  hot  vaginal  injections  may  be  given  about  the  fifth 
day,  and  rest  in  bed  maintained  until  the  discharge  ceases. 

Pregnancy 

Upon  hygienic  life  during  the  period  of  gestation  the  health  of 
mother  and  child  in  great  measure  depends.  The  diet  should  be 
simple  and  consist  chiefly  of  milk,^ — plain,  diluted  with  effervescing 
waters,  or  made  into  puddings,  etc., — fruits,  and  fresh  vegetables. 
One  to  two  quarts  of  water  should  be  drunk  diuing  the  day.  Meat 
should  be  taken  in  small  quantities  and  not  ofienerthan  onceadny. 
Rich,  indigestible  food  and  alcohol  should  be  avoided;  the  use  of  cof- 
fee and  tea  should  be  restricted.  Morning  sickness  may  sometimes  be 
prevented  by  taking  a  hot  drink  in  bed  before  getting  up  and  while 
lying  flat  on  the  back,  resting  for  half  an  hour  afterward.  It  may  be 
coffee,  tea,  cocoa,  chocolate,  broth,  or  milk,  with  or  without  toast.  In 
severe  cases  of  hyperemesis,  nourishment  should  be  restricted  to  nu- 
tritious liquids  or  c;)sily  digested  substances  like  beef- juice,  milk,  pan* 
crealizcd  if  necessary,  tropon,  somatosc,  plasmon,  peptonoids,  kumyss 
and  the  like.  Rectal  alimentation  may  be  necessary'.  Lavage  of 
the  stomach  with  clinical  saline  solution  al  a  temperature  of  too"  F. 
often  affords  relief,  as  does  the  application  of  the  faradnic  current 
to  the  epigastrium  or  to  the  vagi,  before  or  after  meals.  In  this  condi- 
tion mental  therapy  is  i>f  value.  When  more  active  measures  are 
neccssarx-,  the  condition  passes  beyond  the  province  of  the  hygienist. 

The  kidneys  demand  constant  supervision,  esptvinlly  if  nephritis 
is  known  to  exist.  The  urine  should  be  examined  frequently  and 
the  total  excretion  of  solids,  and  especially  of  urea,  carefully  eMi- 
mated.  Tlie  development  of  albuminuria  calls  for  a  diet  exclusively 
of  milk.  The  action  of  the  skin  and  bowels  should  be  stimulated. 
Moderate  exercise,  such  as  walking  or  driving  over  a  smooth  mad, 
or  some  passive  exereise  like  massage,  should  be  encouraged  during 
the  early  months.  Sea-voyages,  horseback -riding,  bicj-cling,  danc- 
ing, lifting,  straining,  working  the  sewing-machine,  and  exercise 
of  any  lund  sufficient  to  induce  fatigue  are  always  to  be  avoided. 
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WIkh  exercise  b  not  well  borne,  provision  should  be  nutde  fur  nn 
out-of-door  cxistenct.'.     Cure  of  the  household  duties  may  be  re- 
{pirded  as  safe  exercise,  but  any  work  necessitating  tlie  use  of  the  | 
abdominal  muscles,  as  reaching  a  slielf,  mu&t  be  avoided. 

Rat  after  the  midday  meal,  in  bed  if  possible,  is  essential  in 
the  pregnant  state,  and  an  abundance  of  sleep  b  requbile.  The 
excitements  of  social  life  should  be  suspended.  Mental  irritants, 
like  sudden  emotions  of  grii-f,  fear,  and  anger,  react  on  tlie  liyper- 
senskitive  pregnant  woman  and  are  not  without  iuflucncc  on  the 
child  in  utero.  There  is  an  element  of  truth  in  the  popular  belief 
Hint  maternal  impressions  li>^ve  their  imprint  on  the  physical  or 
mental  structure  of  the  child.  It  is  therefore  necessarj-  to  pn>tcct 
the  pregnant  wuman  fntni  disagreeable  objects  and  all  unpleasant 
impressions  and  to  place  her  in  an  environment  conducive  to  cheer- 
fulness and  equanimity.  The  di.-spondeiKy,  irritability,  or  other 
mental  anmnaly  associated  with  gravidity  of  the  uterus  demands 
constant  superv'ision.  and  relief  should  be  sought  through  cheerful 
associntioiis,  pleasant  diversiims.  and  kind  assurances.  It  b  at  this 
period  of  her  life  that  the  wife  needs,  above  all,  the  most  thought- 
fill  cnnsideration  of  her  husband. 

Sexual  intercourse  need  not  necessarily  be  prohibited  to  the 
pregnant  woman,  though  it  should  be  avoided  during  the  early 
and  late  months :  and  if  indulged  in  at  any  time  during  the  period, 
moderation  must  be  observed.  The  clothing  should  be  light 
and  warm,  and  suspended  from  the  shoulders,  its  cliaractcr  being 
necessarily  influenced  by  the  condition  of  the  weatlier.  Heavy 
skirts,  corsets,  and  tight  bands  should  be  avoided.  MuUipnrae 
often  obtain  great  relief  by  wearing  an  abdominal  belt  or  support - 

Frequent  warm  tub-baths  with  an  abundant  use  of  soap  promote 
excretion  by  the  skin  and  are  best  taken  at  night.  A  moderate 
ciiol  sponge-hath  in  the  morning  is  beneficial,  but  very  hot  or  very 
cold  baths  and  foot-baths  are  dangerous,  as  b  sea-bathing. 

The  breasts  should  not  be  pressed  upon  by  the  clothing,  but 
should  hcsupportcd  if  very  hea\'y.     Flat  orrctractcd  nipples  sliould 
be  drawn  out  daily  by  the  thumb  and  index-finger  or  by  the  breast- 
pump,  during  the  latter  weeks  of  pregnancy,  and  ihey  also  may  be 
^co^xred  with  the  nipple -pro  lector.     Washing  the  nipples  with  cold 
rater  and  then  applying  equal  parts  of  gh-cerole  nf  tannin  and  water 
'every  morning  and  evening  during  the  last  month  will  dimimsb  their 
sensitiveness  and  their  liability  to  fissure. 
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Edeitia  or  a  varicose  condition  of  the  legs  may  necessitate  the 
wearing  of  an  elastic  stocking,  or  the  application  of  a  bandage  of 
elastic  or  of  Hanncl  webbing. 

The  Puerperal  or  Lying-in  Period 

Absdiute  cleiinlincss  of  the  patient,  of  every  one  who  attends  her 
and  ever.- thing  that  comes  in  contact  withhtrr.  isthe  best  preventive 
of  infection.  A  soap-and-water  tepid  sponge-bath  should  be  given  in 
the  morning  about  an  hour  after  breakfast,  preferably  with  a  wash- 
rag,  and  light  rubbing  with  alcohol  may  be  practised  in  the  evening. 

Rest. — For  the  first  few  days  after  labor  a  woman  should  have 
absolute  physical  and  mental  n-st.  undisturbed  by  luud  noisi'^i  or  a 
glaring  light.  During  the  first  week  visitors  should  be  excluded 
from  the  lying-in  room,  only  the  husband  and  mother  being  ad- 
mitted for  short  and  infrequent  visits,  after  having  been  duly  cau- 
tioned to  avoid  exciting  subjects  of  conversation.  After  the  first 
week  the  patient's  rebtives  and  nearest  friends  may  see  her  for  a 
few  moments  if  they  are  known  to  be  free  from  contagion  and  of 
cheerful  disposition.  Immediately  after  delivery  the  patient  should 
lie  flat  on  her  back,  for  the  first  six  hours  without  a  pillow.  Hirst 
keeps  his  patients  on  their  backs  for  a  week,  but  Davis  l)clieves 
that  tliLs  posture,  too  long  continued,  favors  retnavcrsion.  After 
the  patient  has  reacted  perfectly  and  is  no  longer  in  danger  of  hemor- 
rhage or  rc'bixatton  of  the  ulcrus  she  may  be  permitted  to  move 
about  comfortably  in  bed.  turn  on  either  side,  or  even  lie  upon  the 
abdomen.  Several  days  after  coiifmeracnt  the  shoulders  may  be 
raised  a  little,  and  by  gradually  propping  the  patient  higher  in  bed 
in  a  few  <lays  she  can  assume  very  m-arly  the  sitting  iKislurc.  The 
patient  is  to  he  kept  in  bed  until  tlie  fundus  of  the  uterus  has  sunk 
to  the  level  of  the  symphysis  pubis  and  blood  is  absent  from  the 
lochLi — usually  from  ten  to  fourteen  days.     Slie  may  then  rise  to  use 

LUic  commode  and  ma)-  put  un  her  flannel  wrapper,  stockings,  and  bed- 
mom  slippers  and  sliift  herself  from  the  bed  to  a  lounge  rolled  along- 
Bidc,  where  she  may  pass  the  day.  sitting  up  for  gradually  increasing 
periods  without  being  permitted  to  iK-eome  fatigued.  During  the 
fourth  week  she  may  walk  about  the  room  and  at  the  end  go  down- 
stairs. Car«.-ful  vnginul  cxumtnalion  should  he  made  at  about  this 
time  and  repeated  six  weeks  after  dclivcrj-. 
Diet. —  For  the  first  three  days  a  very  light  diet  is  given,  chiefly 
of  milk  and  water  with  toast  or  crackers  and  gruel  or  mush,  gtits 
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or  boiled  rice,  and  a  little  slewed  (ruit  or  baked  apples.  Tlte  dirlary 
b  then  iflcmsed  Rrndually  by  the  addiiiua  of  soft-bciiled  eggs, 
custard,  junket,  light  puddings,  broths,  soups,  jelly,  sponge-cake, 
ice-eream.  eharluttc  nissc.  und  fresh  frutls  and  vegelnblcs.  During 
the  second  week  the  white  meat  of  fowb,  sweetbread,  lamb  cliops,  I 
fish,  and  oysters  are  added,  and  dtiring  the  third  week  hccf.  bacon, 
and  potatoes.  Rich  and  indigestible  food  and  alcoliolic  drinks 
must  never  be  taken. 

The  Obstetric  Binder. — An  abdominal  pad.  usually  comisting  of 
one  or  two  folded  towels,  is  placed  above  the  utenis  until  the  latter 
disappears  below  the  pubis.  Over  this  is  fastened  the  nbdnminat 
binder,  made  of  unbleached  muslin,  about  a  yard  and  a  quarter 
long  and  wide  enough  to  reach  from  the  trochanters  to  the  floating 
i  ribs,  gored  at  the  sides  aliovc  and  IkIow  the  hips,  and  pinned  to- 
gether from  above  downward.  Sometimes  it  is  provided  with 
buttons  in  frtitit  and  laces  at  the  side.  The  binder  may  be  worn 
after  tlie  pad  has  been  discarded. 

Lactation 

After  each  nm^ing  the  nipples  should  be  cleansed  with  cold  or 
warm  wat<.-r  and  castilc  soap,  or  with  a  saturated  snlutinn  of  lioric 
acid,  and  dried  with  a  soft  cloth.  !f  disposed  to  crack  after  cleans- 
ing, they  may  l)e  anointed  with  sterile  cocoa-butter  or  sterile  olive 
oil  or  witli  an  antiseptic  ointment.  Should  cracks  or  fissures  develop, 
tlie>'  should  t)e  clennsed  antiseptically,  as  with  a  weak  formalin  solu- 
tion, and  painted  with  silver  nitrate  or  other  healing  application. 
A  nipple  shield  must  be  used  in  thb  condition,  as  also  when  the 
nipple  is  very  tender  or  of  such  size  and  shape  that  the  baby  cannot 
obtain  a  satisfactory  hold.  The  shield  should  he  simple  and  must 
fit  tiKhlly ;  one  of  glass  wilh  a  rublwr  nipple  Ik-ing  must  frequently 
employed.  It  should  be  cleansed  hy  boiling,  and  when  not  in  use 
be  kepi  in  a  saturated  boric  acid  solution.  If  the  sliield  be  refused 
by  the  child,  it  should  he  filled  with  warm  milk  and  inverted  over 
Oic  nipple.  Wlicn  the  nipple  is  merely  depressed  without  being 
inverted,  it  may  be  drawn  out  by  means  of  the  breast-pump,  in 
which  suction  is  made  by  a  rubber  bulb,  or.  far  better,  by  the  mouth 
through  u  piece  of  rubber  tuhin;!;.  Tliese  articles  also  must  be 
hoilcd  and  kept  in  boric  acid  solution.  The  chief  use  of  the  brcast- 
punip  is  in  emptying  the  breasts,  which,  however,  may  be  accom- 
plislicil  and  the  nipple  drawn  out  by  filling  a  bottle  with  vcr>'  hot 
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^^^^rawrSniptying  it  rapidly,  and  quickly  applying  it  inxxrtcd  over 
H         the  nipple, 

H  The  patient's  comfort  is  increased  and  serious  disturbances  often 

H         prevented  by  the  application  of  a  mammary  binder,  which  may 
H         be  itf  many  fnrms.     Tlie  handkerchief  bandage  consists  of  a  liand- 
H         kerchief  folded  as  a  triangle,  tied  obliquely  over  the  chest  with  its 
H         base  under  the  breast  and  fa^tli-ned  b)'  safety-pins  to  a  strip  of  muslin 
B         or  bandage  tied  around  the  waist.     One  may  be  applied  to  each 
breast.     A  simple  straight  bandage  of  tinble.iclted  muslin.  i>roperIy 
shaped  by  darts,  with  a  compress  under  the  outer  portion  of  each 
breast,  is  useful.     The  Murphy  binder  is  mnde  from  »  slraighl  piece 
of  muslin  with  a  notch  for  the  neck  and   two   deeper   notches  for 
the  arms.     It  is  applied  over  the    breasts,  the  ends  being  pinned 
in  front.     The  double  Y-bandoge  is  made  with  two  or  three  toilet 
napkins,  folded  lengthwise  so  that  each  is  33  inches  long  by  j,  inches 
wide.     A  V  is  formed  by  making  a  diagonal  fold  in  the  middle  of  one 
or  by  pinning  two  together.     To  the  apex  is  fastened  one  end  of 
the  other  napkin,  which  is  passed  across  the  back  and  fastened  by 
pins  to  tlic  free  ends  of  the  other  napkin  or  napkins,  which  are 
carried  across  the  chest,  one  fdwvc  and  the  other  Itelow  the  breasts. 
It  may  be  kept  from  slipping  in  either  direction  by  adding  shoulder- 
straps  and  by  fastening  it  to  the  abdominal  binder,  and  has  the 
advantage  of  not  requiring  to  be  removed  when  the  baby  nurses. 

These  bandages  are  useful  only  while  the  patient  is  in  bed.  and 
when  she  gets  up  must  lie  replured  by  something  less  cumbersome, 
as  tlic  obstetrical  breast -sup  port  with  knitted  bosoms. 

To  maintain  a  good  quality  of  milk  llie  mutber  should  t>e  careful 
—^  in  her  diet  and  take  regular  exercise  in  the  fresh  air ;  avoiding  late 

B  hours,  fatigue, menlalor  physical,  and  all  sources  of  worry,  anxiety. 
B  or  ncr\'ous  e.xcitement,  Insufficiency  of  milk  may  be  caused  by 
B  neglect  of  any  of  these  precautions  or  by  lack  of  vigor  or  physical  de- 
B  velopmcnt.  The  supply  of  milk  may  be  increased  by  the  free  use  of 
^t  milk  and  milk  foods,  chocolate,  gruel,  animul  broths  and  soups,  and 
B  sometimes  by  tlic  moderate  employment  of  one  of  the  thinner  malt 
B  extracts.  (Sec  also  vol.  vi.  p.  145.)  Massaging  the  breast  and  encour- 
B  aging  the  patient  in  the  belief  that  she  will  have  sunieieiil  milk  may  be 
B  of  benefit,  ^"hcn  the  flow  of  milk  is  excessive,  liquids,  starehes, 
B  and  sweets  should  be  restnctedandthechild'ssuekingsupplemented 
B  by  the  breast  pump.  The  breasts  should  be  covered  with  sterile 
B         gauze  to  soak  up  the  leakage  and  prevent  it  from  soiling  the  clothing. 
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Distention  of  the  breast  caused  by  failure  of  the  milk  to  escape! 
(caked  breast)  is  best  treated  by  massage  just  before  the  child  b 
niirM'd  iir  ilie  bn-nstpump  applk-d.     The  breast  is  washed  witli  soap 
and  water  and  then,  wilh  warm  sterile  olive  oil  and  aseptic  hands, 
ruhl>cd  gently,  fur  from  ten  to  twenty  minutes,  from  below  upward 
aiwl  from  Uie  base  toward  the  nipple.     Hot  fomentations  may  be 
applied  fur  rdti-eii  to  tucnty  minutes  before  nibbing  or  belore  the 
child  sui'Icles.     Cloths  soaked  in  lead-water  and  laudanum  may  be  I 
applied,    care  being  taken  to  eleaniie   the  nipple  before  putting  it 
into  llic  iMiby's  mouth.     Sl»uld  an  abscess  form,  the  child    must 
immediately  be  taken  from  tbc  breast,  which  b  to  be  treated   sur- ' 
gicnily. 

If  for  ati\-  reason  it  becomes  necessary  to  check  the  lacteal  secre- 
tloD,  abstinence  from  liquids,  the  use  of  saline  cathartics  and,  if  | 
necvssar}',  of  jKitassium  iodid.  with  the  loul  iippliaition  of  bella- 
donna ointment  or  atropin  oleate,  may  effect   the   object.     The 
breasts  should  be  compressed  with  a  figure-of-eight  tmiidagc  or  a  i 
straight  wide  bandage,  plain  or  with  arm-holes,  as  in  the  C^rrigucs  | 
breast  bandage. 

Urination. — In  view  of  the  tendency  to  retention  of  urine  atid| 
of  the  slight  dependence  to  be  placed  upon  the  statements  of  the 
patient,  or  sometiines  even  of  the  nurse,  cwiiceniing  llioruugh  evacu- 
ation of  the  bladder,  the  physician  should  examine  this  organ 
by  nlidominal  iMlpalion.  Often  no  difTiculty  in  micturition  will  l>e 
experienced,  but  should  any  exist,  natural  urination  may  be  in- 
duced by  one  of  the  expedients  described  in  the  chapter  on  Care  ofj 
the  faticnt.  Wlieii  the  patient  has  not  voided  urine  for  twelve  hottrs 
after  lalxtr.  she  should  be  catheterized.  with  full  aseptic  precautions, 
necessitating  exposure  of  the  parts.  The  water  may  subsequently 
be  drawn  three  times  a  day  if  necessary'. 

Defecation. — If  the  bowels  liave  not  moved  within  (he  first 
forty-eight  hours  after  labor,  a  laxative  should  be  administered,  fol- 
lowed, if  neccssarj'.by  an  enema. 


THE  MENOPAUSE 
Hygienic  niatnigcmcnt  diu'ing  the  menopause  involves  the  careful 
sitpcn-'ision  of  cverj-  function  of  llie  organism  and  includes  massage, 
outdoor  life,  and  gentle  exercise.     Frequent  warm  baths  are  indi- 
cated, tlic  Tivkish  bath  coupled  wiUi  massage  promoting  the  equal 
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distribution  of  blood  so  essential  in  Uiis  epoch.  Purgatives,  rspe- 
'.dally  the  salines,  arc  of  especial  benefit  in  relieving  the  condition 
of  pk-thora  almost  invariably  present.  Better  than  purgation  when 
decided  plethora  exists,  is  blood-letting.  The  existence  of  anemia, 
which  like  plethora  can  be  rietemiined  only  by  an  accurate  blood 
examination,  demands  the  free  use  of  assimilable  chalybcates.  At- 
tention lo  the  ncn'tms  system  is  of  paramount  importance.  Amuse- 
ments and  ennfienial  occupation  should  be  provided.  The  burdens 
of  domestic  care  should  be  lightened  and  the  woman  relieved  of 
worr>-  and  res[X>nsibility.  The  iiiip«trtance  of  mental  and  emotional 
cahn  during  the  menopause  is  shown  by  the  fact  that  about  four 
per  cent,  of  the  cases  of  insanity  in  women  develop  at  this  epoch. 
The  diet  should  be  simple  and  unstiniiilating.  Alcohol  in  every 
form  must  be  prohibited,  ^^^le^  ever)'thing  else  fails,  recourse  must 
be  had  lo  the  rest-cure,  which  is  almost  a  specific  for  the  relief  of  the 
erratic  symptoms  of  the  ner\'ous  system. 

All  disturbances  occurring  at  this  time  must  not.  however,  be 
ascribed  to  the  climacteric.  Often  some  grave  pathologic  condition 
is  overlooked  by  the  physician  who  n-sts  ct.mtent  with  a  superficial 
observation.  For  example,  it  is  at  this  patticidar  period  that  malig- 
nant iileritii- 1  nnvirs  ;in-  prune  lo  appi-.-ir.  Neumann  made  an  analysis 
of  the  complications  of  the  menopause  in  500  women.  In  iS,i 
cases  the  flow  of  bliHKl  returned  a  )ear  or  more  after  the  menopause 
liad  lieconie  established.  Of  this  number,  more  than  one-half  (54 
per  cent.)  were  found  lo  be  siilTering  fn>m  uterine  cancer. 

Pruritus,  so  common  during  the  menopause,  is  best  treated  by  a 
lukewarm  bran-balh  (88°  I-,)  before  retiring.  Following  the  bath. 
(he  part.s  are  dusted  with  a  powder,  which  is  also  used  several  times 
during  the  day.  The  dusting -powder  recommended  by  Kisch  con- 
sists of  I  part  of  salicylic  acid,  with  jo  piirts  each  of  staR-h  and 
talcum.  Ovarian  extract  and  mammar\'  extract  are  said  by  some 
observers  to  inhibit  or  mitigate  many  of  tlie  annoyances  of  the 
menopause.     Pkrotoxin  also  has  been  employed  with  some  success. 


CHAPTER  V 

HYGIENE   OF   THE    DIATHESES 

Scrofutous  or  TulMTcuiom  Piathtsij.  Rachitis:  InjantUe  Scurvy. 
DiatHcsii.    Rheumatism.   Af>of>lf£hc  Habitus.    Nturofic  Tcmperamt 

In  tidditioa  to  the  genera]  measuivs  of  hygiene  dctailwl  in  previo 
pages,  and  which  apply  here  »Ino,  therr  should  be  emphasized  ccrtiit 
special  features  of  hygienic  prophylaxis  relating  to  Ihoise  as  yet 
understood   conditions  of  mctiibolk'  pi-n-rrsion  and  structural  an 
omaly  that  we  term  diatheses,  temperaments,  and  the  like. 

The  Scrofulous  or  Tuberculous  Diathesis 

Pathologisis  in  general  regard  scrofula  as  an  expression  of  infcc' 
with  the  lulK-rck-  Iwcillus.  but  clinicians,  as  a  nile.  adhere  I"  iht  o! 
idea,  and  recognize  a  diathesu  or  morbid  predisposition  that  renders 
the  indi%'iduul  specially  liable  to  lubetculous  infection.  Jiiccfmd.  fol- 
liiwed  by  the  editor  of  this  seriet^  usi's  the  icnu  'hypotrophy'  to  ex- 
press this  fundamental  condition,  believing  it  to  be  one  of  lowered 
\'ital  or  trophic  activity.  Robin  and  Rinet  hold  that  there  is  an 
augmented  excretion  of  carbon  dioxid,  indicating  hyperoxidatioii, 
and  therefore  excess  of  energy.  In  1793,  Beddoes  sliotvcd  that  "ex 
cessive  oxygenation'  characterizes  'florid  consumption ";  in  thi 
editor's  view  it  evidences  a  stage  far  beyond  prcdisfHisition.  EX' 
perience  sliows  that  those  measures  ordinarily  termed  'tonic  n 
invigorating"  arc  most  useful  tn  prophylaxis.  In  the  case  of  chil- 
dren believed  lo  be  specially  liable  to  tulKTCiiIosis,  the  recon- 
structive regime  should  be  instituted  at  birth.  An  ailing  motlier, 
more  esptvtally  if  she  be  actually  tuberculous,  should  not  suckle 
her  infant.  A  healtliy  wet-nurse  sliould  be  obtained  if  possible: 
failing  which,  the  milk  of  asses  or  of  goats  is  preferable  to  that  of 
cows,  and  the  latter,  if  due  care  be  exercised  as  to  purity  in  collection 
and  preparation,  is  superior  to  commercial  foods  as  the  basis  of  arti- 
ficial nourishment.  The  child  should  be  weighed  at  definite  inter- 
\*als  to  obtain  an  index  of  nutrition.  The  rules  of  life  laid  down 
under   Hvgiene  of   Infancy  should  be  followed  scrupulously.     The 
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environment  of  the  infant  must  be  one  of  absolute  cleanliness,  and 
spct;ial  attention  in  lliiM  respwt  should  Ix  given  to  the  floor,  the  clu»t 
of  which  is  a  prolific  source  of  infection. 

As  the  child  gruws  up,  prox'ision  must  be  made  for  open-air  life, 
preferably  in  the  country',  with  free  exposure  to  sunlight.  If  city 
residence  is  unavoidable,  parks,  rivers,  counlr>'  excursions,  are  to  be 
utilized  as  freely  as  |XJs.Hible.  Ample  provision  must  be  made  for  the  in* 
halation  of  air  free  from  dust,  gases,  and  other  irritating  substance 
The  sleepingroom  should  be  well  ventilated  and  pn)vi<lcd  with  an^ 
abundance  of  light.  Sun-baths  arc  of  great  importance.  If  the 
room  be  small  and  crowded,  as  among  the  poor,  the  ntccssily  for 
cleanliness  and  good  ventilation  becomes  even  greater.  Healthful 
exercise,  both  indoors  and  out-of-duors,  must  be  encouraged,  es]:e- 
eiully  such  as  favors  the  development  of  the  lungs  atid  musculiir 
system.  Passixt  movements,  like  those  of  the  Sylvester  method  of 
artilicial  res|>iralion,  combined  with  stimulation  of  the  skin  and 
rouselcs  over  the  ehest  by  massage,  arc  of  great  service.  Slow  raising 
and  lowering  of  the  arms  may  \k  combined  with  forced  slow  inspira- 
tions of  fresh  air,  long  held,  and  followed  by  slow  expirations;  tlic 
breathing  being  performed  through  a  small  <inil  aperture,  or  thnsugb 
a  tube  around  which  the  lips  arc  closed.  For  regulated  respiratory 
exercise.  S.  Soils  Cohen's  'resistance  valves'  may  be  used.  Skipping 
bftckwanl  with  the  jumping-roije  is  a  means  of  throwing  the  shoulden 
well  back.  In  judicious  degrees,  and  with  due  regard  to  age  and 
strength,  as  well  as  to  climate  and  season,  skating,  swimming,  ruu-ing, 
tennis,  golf,  running,  riding,  driving,  cycling,  walking,  climbing,  arc 
specially  useful  forms  of  exercise.  The  majority  of  writers  favor  a 
I^hly  nitrogenous  dietary,  with  abundant  fatty  food.  A  general 
mixed  diet  with  a  plentiful  supply  of  pure  milk  is,  in  my  experience, 
the  best,  I  can  see  no  advantage  in  the  employment  of  codliver  oil 
RS  a  pn>phylactic.  for  its  only  positive  action  is  to  nullify  the  appetite 
and  disorder  the  digestion.  If  cod-liver  oil  have  any  value.  Il  is  be- 
cause of  tile  easy  assimilation  of  its  fatty  constituents.  As  the  latter 
are  contained  in  equally  assimilable  fonn  in  milk  and  butter,  there  is 
no  need  to  disorder  the  stomach  for  the  sake  of  obeying  a  tradition. 

School  »hould  be  postponed  to  as  lute  :t  period  as  possibU-.  und^ 
care  must  be  exercised  in  providing  a  hygienic  environment.  Con- 
fmemeiit  tn  the  schoolroom  must  be  limited,  and  the  school-hours 
broken  with  intervals  for  recreation  in  the  open  air.  Sufficient  pro- 
tection against  'catching  cold '  will  be  afforded  by  the  daily  system- 
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Atic  tise  of  cold  water,  to  whkb,  if  desired,  salt  may  be  added.  The 
child  nntst  be  watched  rarefuliy.  PaUor.  dyspeptic  disturbaDccs. 
cnfeeblement  and  tlie  like,  call  (or  immediate  medical  attention. 
V'ccy  often  it  may  be  necessary  to  suspend  school  instruction  and 
remove  the  child  to  the  couotn- ,  seashore,  or  mottntains.  Vacations 
are  to  be  spent,  if  possible,  in  the  mountains  or  at  the  seashore ;  the 
Intirr  beinj;  preferable  in  many  cases,  because  of  the  bathing. 
Throughout  life,  wise  choice  must  be  e^cen^ised  as  to  matter  and  time 
of  study,  business,  and  amusement.  Occupatioos  tliat  can  be  car- 
bed  on  in  the  open  air  are  to  be  preferred  for  the  poor  or  for  the  ricli. 
Special  functional  deficiencies  may  call  for  attention.  Nasal 
breatbiog  must  be  unobstructed.  Partial  occlusion  of  the  narcs  in 
the  grtiM-tng  perwn  is  n  patent  factor  in  the  production  of  chest  dc- 
forrnities.  notably  tlic  so-called  'narrow  chest.'  In  the  adult,  hin- 
dered nasid  respiration  is  associated  with  cntarrhul  affections  of  the 
respirator^'  trad.  In  infants,  nasal  obstruction  interferes  with  suck- 
ling and  therefon;  impairs  nutrition.  Enlarged  cervical  glands 
may  be  tuberculous,  but  sometimes  are  due  to  infection  fr\>iu  the 
mouth,  teeth,  nose,  or  tonsils:  the  hygiene  and  treatment  of  these 
parts  must  tlierefore  have  due  attention.  Anemia  must  pn>mplly  be 
corrected,  not  merely  by  the  administration  of  cbalybcates,  but  by 
bydrotherapeutic  measures  and  open-air  exercises  specially  directed 
tfi  improve  the  function  and  development  of  the  lungs.  Digestive 
disorders  arc  to  be  n-mvdied  by  dietetic,  hydrotheiaiK-utic.  and 
other  means.  The  circulation,  both  central  and  peripheral,  and  the 
secretions  and  excretions  must  l>e  kept  normally  active,  hydro- 
therapj-  and  niassige  ofTeriiiK  the  best  choice  of  remedies  for  any 
deficiency-.  Chronic  affections  of  the  respiratory  tract,  even  of 
non -tuberculous  origin,  are  snirces  of  danger.  t;>|»t-cially  is  this  the 
CJtse  if  unresolved  bronchopneumonia,  lobar  pneumonia,  or  pleurisy 
besecondnry  to  an  acute  infection,  as  measles,  pertussis,  inlluenza, 
or  typhoid  fever.  Mure  frequently  than  is  recognized,  recunent 
bronchopneumonia  of  children  is  of  tuberculous  origin,  as  has  been 
pointed  out  by  the  editor  of  this  series.  Even  in  previously  healthy 
persons,  pleurisy  is  often  followed  by  tuberculous  lungdiscase.  It 
may  be  a  priimiry  manifest ut ion  nf  tulK-rculnsis,  the  lungs  becoming 
infected  secondarily;  or  the  pkurisy  may  be  secondary  to  disease 
already  pn-sent  in  the  lungs.  It  is  wise  to  regard  any  imlividuul  who 
has  sulTered  from  an  attack  of  pleuritis  as  predisposed  to  pulmonary 
tuberculosis,  and  to  institute  appropriate  prophylactic  ineasttres. 
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These  conditions,  in  addition  to  the  best  general  nutrition,  and  llie 
ux  of  iodin  iiiti-mally  and  externally,  demand  pulinonar)'  g\'n]nas- 
tics,  open-air  life,  and  in  some  instances  residence  at  an  altitude  or 
the  use  of  compressed  and  ntrcficd  air.  (Sec  vol.  x.  "Pncunio- 
thempy.")  In  the  case  of  very  feeble  or  ercthic  peruins  needing  pm- 
lection,  warm  and  sheltered  climates  may  have  to  be  sought ;  but  it 
is  liettcr.  as  a  rule,  to  attetnpt,  at  Iwist  by  degrees,  to  sUnnilate  the 
vital  energy  by  means  of  cold  and  elevation,  and  to  induce  progres- 
sive resistance  lu  the  effects  of  wind  and  weather,  Uarriage  should 
not  be  entered  upon  unless  hcallli  appears  to  be  perfect.  Especially 
docs  this  warning  apply  to  women, — for  their  own  sake  as  well  as  for 
that  of  their  possible  offspring, — pregnancy  and  lactation  often 
having  an  ill  effect  upon  those  predisposed  to  tuberculosis. 


Rachitis 

Much  can  be  accomplished  by  way  of  prophylaxis  against  rickets. 
Faulty  diet  is  in  a  ^rt-at  measure  responsible  for  the  disor<ler,  even 
should  infection  prove  to  play  a  part.  The  physician  must  carefully 
reg^ulate  the  frequency  of  feeding  and  the  qtianllly  and  quality  of 
food  taken.  Frequent  changes  of  the  decubitus  of  the  child  may  pre- 
vent deformities.  Warm  clothing,  frequent  bathing,  and  life  in  the 
open  air  and  sunshine  are  inijx>rtant  facturt  in  the  munagcment.  A 
rickety  child  shotdd  not  be  permitted  to  walk,  and  the  application  of 
splints  extending  beyond  the  feet  may  aid  in  this  restriction.  In 
rachitic  children  deformities  are  most  frequent  in  the  lower  extremi- 
ties, owing  to  the  fact  they  bear  the  body-weight,  but  the  vertebral 
column  and  the  thorax  arc  not  exempt.  Tlie  employment  nf  stip- 
portiog  apparatus  for  the  trunk  and  extremities  must  be  con- 
demned, inasmuch  as  the  deformities  are  the  residl  of  general  skeletal 
disease  and  the  fixation  of  the  apparatus  on  other  parts  will  lead  to 
malfiirniation  of  the  latter.  An  excellent  method  to  prevent  defor- 
mities in  children  is  to  compel  them  to  lie  in  a  stretched  posture  on  an 
unyielding  mattress.  In  sumnii-r  the  child  may  be  wheeled  in  the 
oi>en  air  in  the  same  position.  Carrying  the  child  in  the  arms  often 
leads  to  vertebral  deformities.  The  latter,  however,  develop  most 
frequently  during  the  school  years,  and  in  girls  more  than  in  l>oys. 
insomuch  as  the  former  are  more  prone  lo  work  and  play  in  the  sitting 
posture.  Tliey  may  be  preventetl  by  strict  ubscrvanee  of  hygienic 
nethods  during  the  devclopmcnlal  years.  There  must  be  suflieient 
and  fiirced  nutrition.  Sleeji  sliould  be  encouraged.  Almuniial 
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pustum,  especially  those  adoptrd  diinng  ttie  sHtool-hours,  mast  be 
corrected;  indoor occupatiuns  must  ruit  be  too  prolonged.  GyuiDasUc 
cxCTcne*  and  buthinf;  are  useful  as  concctiw  and  nutriont  nicasurw. 
Scurvy-rickets  (infantile  scurvy),  an  afTccliun  IJtiiitt-d  to  the 
firtX  fourorfi^T  yean  of  life,  is  encountctvd  in  infants  fed  cxclu^vdy 
on  artilk-ial  food  or  on  sterilized  millc.  The  pmphyluxis  is  suggested 
by  tbc  etiulug^- ;  the  use  of  orange- juice  is  especially  beneficial. 


Tb«  Gouty  Diathesis 

Gout  is  e:>4eniially  a  disease  of  heredity.  It  is  characterized  by  a 
delinitc  metabolic  perversion,  and  may  be  associated  with  high  arte- 
rial tension,  urterial  degeneration,  and  cardiac  hypertrophy.  The 
early  precipitation  of  an  attack  is  favomi  by  overimlulgence  in  eating, 
especially  of  meats,  the  excessive  use  of  alcotiol,  and  insuf5ciency  of 
exercise.  Physical  and  mental  excesses,  and  expustir^  to  ct>M  and 
damp  or  to  seauir,  may  also  \tc  exciting  factors.  Tlic  primary  (ittack 
may  be  delayed  and  recurrences  prevented  by  prophylactic  manage- 
ment, IndividiwU  predisposed  to  gotit  must  avnid  (xrcui)atir>ns  in- 
volving contact  with  lead.  Diet  is  of  prime  importance.  (Sec  vol. 
VI.)  Aliments  which  contain  much  nuclein,  such  us  the  glands  and 
viscera,  increase  the  allnxuric  constituents  in  the  blood  and  must  be 
paihibited.  Sweets  are  injurious.  Starches  and  fats  may  be  taken 
in  moderation.  A  good  role  Is  to  diminish  the  amount  of  food,  espe- 
cially of  meat,  eating  the  latter  but  once  a  day,  and  always  to  rise 
from  the  tabic  fecliiig  a  little  hungr>-,  Mall  liquors  and  sw-et-l  wines 
mu.st  be  avoided  absolutely.  Water  should  be  drunk  freely,  as  it 
favors  elimination.  Alkaline  and  sulphurous  mineral  waters  are 
oftcti  ui^eful.  (See  vol.  i.v.)  Tlie  skin  should  be  kept  active  by 
regular  ablutions,  frictions,  some  form  of  exercise  sufficient  to  pn>> 
duce  free  pcrspiratinn,  and  an  ocaiskinal  Turkish  bath.  The  action 
of  tlie  bowels  should  be  free;  and  occasional  mercurial  purgation  » 
useful.  Anopen-nir  life  should  be  encouraged,  with  exercise  such  as 
walking,  cycling,  and  horseback-riding  in  moderation ;  that  is  to  say, 
nol  beyond  the  point  of  gentle  fatigue. 

The  Rheumatic  Diathesis 

Acute  articular  rheumatism  is  doubtless  an  infection;  yet  it  pro- 
foundly modifies  metaliolism.  and  thus  may  be  siid  In  originate  a 
diathesis.  There  are  also  certain  hercdilarj"  tendencies  tlial,  for 
want  of  a  better  term,  we  now  call  rheumatic.     Likewise  certain 
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chronic  mctutwitc  per%-e'rsion8  of  unknown  origin — probably  akin  lo 
those  of  gout,  and  similarly  misnamed  'uric  acid  diaUicsis,* — arc  at 
presvnt  iitclutli.-d  in  this  ditignoslic  scrap-biig.  During  an  atlack  of 
acute  rhcumaiisni,  cardiac  complications  arc  less  likely  to  develop 
when  the  patient  sleeps  between  blnnkcls  instead  of  sheets.  ITic  latter 
become  wet  with  the  iicid  pers^ii ration  and  conduce  to  relapses 
through  chilling  of  the  skin.  'ITiose  liable  to  attacks  of  acute  rheuma- 
tism, or  who  suffer  with  the  chronic  variety — muscular  or  arthriltc — 
must  bccautiousindiet;  hut.cxcept  as  to  sugars,  which  arc  tn  be  cut 
down  to  8  minimum,  avoiding  excess  rathtT  tkin  foregoing  any  spe- 
cial class  of  food.  The  skin  and  the  climinativc  organs  in  general 
should  be  kept  in  active  function  by  muscular  exercise  in  the  open  air, 
and  by  the  free  use  of  water  internally  and  externally.  Mas,<tage  and 
occasional  Turkish  baths  or  other  diaphoretic  measiuxrs  are  useful. 
Sometimes  a  course  of  minenil  waters  is  of  benefit.  Chilling  and 
wetting  arc  to  be  avoided,  but  it  is  better  to  '  harden '  one's  self  against 
cold  by  judicious  hydro  therapeutic  measures,  than  to  become  'soft' 
from  ovcrcoddling.  Sometimes,  however,  climatic  change  is  not  only 
advisable  but  necessary  in  order  to  permit  open-air  life.  Ckilhing 
should  be  light  and  [x>rous,  but  warm ;  woolen  or  silk  being  worn  next 
the  skin  throughout  the  year. 

The  Neurotic  Constitution 

Heredity  is  an  important  factor  in  the  ctiolo^-  of  nervous  diseases. 
In  some  instances  the  neuropathic  liability  consists  in  the  inheritance 
of  some  constitutional  anomaly:  in  others,  in  the  inheritance  of  a  vul- 
nerable nervous  system.  It  is  impfjrtnnt  to  recosni/e  early  tn  hfe  the 
morphologic  and  functional  stigmata  of  the  neurotic  constitution. 
Nevertheless  too  nuich  importance  must  not  be  attached  to  innate 
tendencies  to  the  neglect  of  personal  responsibility;  nor  is  it  to  be 
taken  for  granted  that  these  tendencii-s  cannot  be  overcome.  On 
the  contrary,  a  wi^  prophylactic  regime  is  often  highly  successful. 

The  nutrition  of  the  child  is  to  be  supervised  carefully  according 
to  the  general  principles  laid  down  elsewhere.  Abundance  of  light 
and  air;  the  daily  s>'stcmatic  use  of  cold  water  by  sponging  or  im- 
mersirin;  due  regiirtl  to  the  ehaniclerof  the  clothing,  with  imrticular 
care  as  to  the  coverings  about  the  genitalia; activity  in  the  open  air; 
and  rest  at  the  proper  time — all  contribute  toward  the  healthful  de- 
velopment of  the  nervous  system.  Excessive  activity  and  forms  of 
exercise  that  may  in  any  way  produce  injuries  should,  however,  be 
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interdicted.  Any  injury,  however  insignificant,  should  be  foUoircd 
by  absolute  rest  in  bed  until  the  shock  to  the  nervous  s>'steni  has 
subsi<lfd.  ^M 

Mental  development  should  be  permitted  to  take  care  of  itsoH 
and  the  child  be  withheld  frum  school  as  ^ong  as  possible.    The  morals 
of  the  child  sliould   be  closely  watched  and  any  obliquity  in    tlt^H 
direction  correcuil.  not  by  punishiiK'tit  but  by  appeals  to  rcasonV 
To  inculcate  fear  in  an  obstreperous  child  is  not  conducive  to  bca]Ui>' 
development,  but  voluntary  abstention  may  <lt-vel<jp  inio  n  habit  iif 
iithtbition.     During  the  years  at  school,  great  care  should  be  exer 
ciscd  to  avoid  excessive  mental  activity.     Rest  and  recreation  sfaouM 
alternate  with  study  or  connnement  in  the  class-room.     It  is  often 
impossible   to   obtain   the   necessary   mental  relaxation   in    public 
schools,  and  under  such  circuinKt»uce.<<  jin'vate  tuition  may  become 
necessary.     While  mental  relaxation  is  to  be  encouraged,  indolence 
shunld  not  be  permitted.  Cur  disciplim-  is  abox-e  all  essential ;  rK>tliing 
oontribules  more  to  tlic  production  of  nervous  diseases  than  an  unoc- 
cupied mind.     The  choice  of  a  siiitHhIr  occupation  for  n  neuropath 
is  of  prime  importance.     Pursuits  that  coiitiiliule  to  tlic  development 
of  occupation  nciuxfscs  (seepages  64  and  79)  must  be  avoided.    Those 
who  worlc  ill  lead,  mercury,  arsenic,  and  the  like,  are  liable  to  sulTcr 
from  neuritis  and  mental  disturbances.     Neurasthenics  are  largelj 
recruited  from  those  indulging  in  excessive  mental  activity,  while 
unoccupied  are  likely   to  be  introspective,   hysterical,  and   Iiy| 
chondriiicul.    Those  engaged  out-of-doors  suffer  less  than  those  1 
pied  indoont.     Occupations  that  entail  irrefcnlnrity  in  hours  are  harm- 
ful.    Railroad  employees  and  laborers  in  factories  frequently  suffc 
from  truumatic  neuroses,  as  a  result  not  only  of  concusnon  of  the  nc 
vous  system,  hut  also  of  unhygienic  environment.     In  women  espe- 
cially another  factor,  in  addition  to  constant  unrest  of  body  and  mind, 
is  emotional  excitement.     In    recent  ye.^rs  traumatism   has   been 
recognized  as  an  important  factor  in  the  production  of  functional 
nervous   dist)rders.     This    may   be    so    in    the    absence   of    any 
external   manifestation  of   injury.    Hysteria  and  neurasthenia  arc 
often   thus  caused.      Accordingly,   it  is  our  duty   to  limit  so  far 
as   possible   the   frequency  of  traumatism  and   to  treat  il   thor- 
oughly  when    it    occurs.      The   virus    of    syphilis   depresses   the 
nervous  s>'Stcm  and  hastens  its  final  dissolution  through  exoilit 
causes  like  alcoholism,  excessive  vcncry,  brain  .strain,  and  pxcit< 
tocnt.    Syphililics  should,  therefore,  submit  to  thorough  and  contint 
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ous  trcatnitnt  for  purposes  of  prophyliixis.  Th<'>'  should  lead  a  life 
frvL'  from  undue  straiu,  and.  above  all,  abstaiu  from  Ihc-  use  of  alcohol. 

The  hygiene  of  the  sexual  apparatus  is  too  often  disregarded  by 
the  pliysieian.  Majiturbation  t!i  usuiitly  be)|:un  in  early  life.  It  may 
give  rise  to  profound  disturbances  in  mental  and  physical  equilibrium, 
but  as  the  habit  isusuully  diseotititiu<-d  when  yenrs  of  discretion  are 
reached,  serious  consequences  but  rarely  follow ;  mental  suffering  Ls 
aroused,  bowc\tr,  and  the  tverready  quack  with  sensational  adver- 
tisements finds  numerous  victims.  Physiciiins  can  do  much  for  these 
unfortunates  by  sympathetic  assurance  of  recovery.  Tlie  prophylaxis 
is  educational.  Influences  that  appi-al  to  the  erotic  faculty  should 
be  avoided;  prurient  literature  should  be  e«hewed;  lascivious 
statuary  and  pictures  should  not  be  viewed;  and  suggestive  exhi- 
bitions i^iould  not  be  attended.  Illicit  sexual  in<hilgence,  us  also 
excess  and  perversion  in  marital  relations,  arc  to  be  interdicted. 

Alcohol  is  one  of  the  most  [xitent  poisons  for  the  nervous  system ; 
even  when  consumed  in  the  smallest  amounts  by  persons  of  a  nervous 
temperament,  it  is  Ukely  to  induce  changes  in  the  ner\'e- tissues  re- 
sembling those  seen  in  old  age.  The  habitual  use  of  alcohol  ranks 
next  to  heredity  as  an  independent  cause  of  insanity.  The  ps>'chic 
degenenitton  ilue  to  iilcohul  is  ehn  met  eristic,  and  consists  in  gniduul 
impairment  of  memory  and  will,  in  sluggishness  of  [lerceplion  and  of 
judgment,  in  loss  of  the  moral  and  esthetic  sense,  mth  parox>'sms  of 
anger,  depiYSsion,  and  irritability.  Modenite  indulgence  in  light 
alcoholic  beverages  at  mealtime  need  not  be  harmful  to  persons 
active  in  mind  and  body,  but  to  those  of  neurotic  heredity  even 
moderate  drinking  is  always  injurious.  Tobacco,  like  alcohol,  is  a 
drug.  Used  in  moderation  by  normal  adults  who  have  gradually 
become  habituated  to  its  effects,  it  may  be  harmless,  or  even  tjene- 
Bcial,  but  those  of  neurotic  temperament  arc  usually  injured  by  the 
indulgence.  Coffee,  tea, and  cocoa,  likeother  luxuries,  may  through 
overindulgence  injure  Uie  nervous  system.  Many  of  its  affections 
arc  wholly  attributable  to  these  substances,  and  it  is  good  practice 
to  interdict  tliem  absolutely  in  regulating  the  life  of  a  neuropathic 
individual. 

Tlie  value  of  a  correct  diet  for  one  liable  to  ner\-ous  disorders  is 
attested  by  the  remarkable  results  achieved  through  forced  feeding 
in  the  rest-cure.  A  neurotic  should,  so  far  as  possible,  conform 
Ihrtmghout  life  to  the  principles  of  a  partial  rest- treatment.  He 
shotdd  take  easily  assimUablc  food  at  short  intervals  and  enjoy  an 
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extra  nmount  of  repose.  He  shnuM  sleep  in  a  well -ventilated  r 
kept  cool,  (laik,  and  quiet,  and  upon  a  conifortabtc  bed  with  a  mode- 
rate amount  of  covering.  Sleep  is  a  habit  (hat  should  be  cultivated 
by  going  to  bed  and  awakening  at  definite  h"urs.  It  tnay  be  appo- 
site to  recall  Ihe  words  of  Courtney;  "Affections  of  the  brain  and 
ocn'ous  system  are  in  a  greater  measure  preventable  than  those  or 
other  parts:  consequently  the  mental  and  nervous  salvation  of  the 
tndividitiil  is.  practically  speaking,  to  n  ver)-  marked  extent,  within 
his  own  liands,  and  it  may  be  worked  out  by  him  through  rigid 
attention  to  the  guidance  of  hygienic  laws." 


The  Apoplectic  Habitus 

The  ])rophylactic  iiianugement  is  influenced  by  the  etiolo]^'. 
Tlicre  are  certain  prodromes  of  cerebral  hemorrhage,  such  ns  vertigo, 
headache,  numbness  of  one  side,  and  fullness  in  the  head,  correct  ion 
of  which  might  prevent  an  attack.  Apiirl  from  certain  congenital, 
and  perhaps  hcreditan,-  tendencies,  the  etiologic  factors  of  cervbral 
hemorrhage  are,  as  a  nile.  syphilis,  chronic  alcoholism,  renal  lesitins. 
and  overindulgence  in  fiMid.  which  demand  respectively  an  energetic 
mcrcurinl  treatment,  abstinence  from  alcohol,  and  dietetic  precau- 
tions. Abnorniul  blood -conditions,  which  act  by  impairing  the  nu 
trition  of  the  bloodvessclsor  increasing  the  vascular  tension,  must 
be  corrected.  An  impending  attack  may  Ik-  averted  by  a  hot  fool- 
bath,  with  cooling  of  the  head,  rest  in  bed,  the  sedative  application  of 
heat  or  cold  to  the  precordia,  and.  if  necessary,  cupping  or  blood- 
letting, tvmntional  disturbances,  such  as  fright,  grief,  and  anger,  as 
as  well  as  worry  and  fatigue,  should  be  avoided.  The  si-xual  act, 
coughing,  straining  at  stool,  niuscubr  effort,  and  cerebral  activity,  in 
fact  any  condition  tending  to  increase  the  blood-pressure,  should  be 
pnihibited.  Daths  miiy  be  heljifnl,  but  they  must  he  neither  hot  rtor 
cold,  and  douches  to  the  head  are  especially  counterindicated.  Cold 
foot-baths  with  friction  areoften  useful  revulsives  (see  vol.  ix).  Reg- 
ularity of  bowel -movement  should  be  maintained,  and  occasional 
saline  purgation  is  of  service,  Plethora  or  any  tendency  thereto  is 
best  combated  by  limiting  the  quantity  of  food  and  liquids  ingested. 
Meat  free  from  fat.  fish,  green  vegetables,  fruit,  raw  and  eookt-d.  milk, 
and  eggs  may  be  allowed  in  moderation,  whereas  starchy  foods  should 
Ibe  limited  and  alcoholic  drinks  interdicted. 
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CHAPTER  VI 
THE   SICK-ROOM* 

Position:  Sue;  Prfparation;  Vcnlilatum;  Healing:  Cooling;  Lighting. 

In  the  selection  of  a  sick  room  a  numbtr  of  factors  must  be  con- 
sidered. 

Position 

In  cases  of  contagious  disease  the  room  should  be  near  the  top 
of  the  house,  as  thus  the  best  isoltttion  nnd  greatest  protection  against 
diftusiou  of  infection  arc  maintained.  For  non-contagious  cases, 
however,  the  lower  stories  arc  often  more  convenient.  'ITie  situa- 
tion should  be  such  that  Uie  patient  is  not  disturbed  by  the  noise  of 
a  busy  street  or  of  children  romping  in  a  nurscr>'  and  is.  moreover, 
not  annoyed  by  the  smell  of  cooking  or  liy  other  odors. 

Sunlight  being  neccssar>',  the  aspect  of  the  room  is  important.  If 
the  windows  be  on  opposite  sides,  it  is  desirable  that  they  should 
face  northwest  and  southeast,  as  they  would  thus  receive  the  morn- 
ing and  aftemwm  sun  and  be  stniek  obliquely  by  the  hot  midday 
sun.  If  only  on  one  side  of  (he  tiouse,  however,  they  should  face 
south  or  southwest.  If  Ihe  light  is  too  bright,  a  dark  screen  may 
be  put  before  the  window,  without  excluding  the  air,  or  the  patient 
may  lie  with  his  back  to  the  window. 

Tlie  room  sliould  be  spacious  and  the  ceiling  high.  It  should 
contain  a  good-sized  window,  opening  top  and  bottom,  and  working 
smoothly  and  easily.  In  stimmer.  screens  should  Ik-  pbced  in  the 
windows,  or  mosquito  netting  be  tacked  across,  to  keep  out  flics,  mos- 
quitos,  and  other  insects,  which  not  only  annoy  the  patient  hut 
also  act  as  carriers  of  infection.  A  fireplace  and  chimney,  if  present, 
should  be  in  good  condition.     A  stationary  basin  should  be  c<^vere<l 

*  The  direclloni  in  thii  ctnplM  art  to  be  obwrrcd  wtien  i  tprclal  room  h  icl  apatl  u 
an  iBfbnary,  but  of  count  cinnot  iliwri  be  carried  out  iu  their  entirely  in  an  im^roriscd 
Mck-roon. 
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with  paper  or  a  board  or  be  kqjt  liilcd  with  water,  fre<|ucnlly  changed, 
to  prevmt  impure  air  coming  up  thmugh  no  impcffectly  Lrsppcd 
wastc-pipc.  The  floor  should  preferably  be  uncarpclcd,  tliough 
ttrip»  uf  old  mrpel.  whk'h  »huuld  subsequently  be  bum<.-d.  may  be 
laid  across  it.  If  the  carpet  cannot  be  removed,  it  m&y  be  cown 
with  linen.  It  is  desirable  that  the  fiooring  be  of  some  impcT^'ious 
itmterLil.  such  as  beeswaxed  oak  or  \-an]blie<l  dt-iil,  and  as  frt-o  from 
crevices  as  possible.  Old  floors,  when  time  permits,  should  have 
their  cracks  and  fesures  filled  in,  and  then  should  be  stained  and 
\-amishcd.  The  walls,  if  of  plaster,  slKiuld  be  scraped  and  lime- 
washed  nr  painl<-d  with  pigment  that  does  not  contain  lead.  Wall- 
paper may  be  varnished;  thewallsmust  bedry.  Tliecelliog  should 
be  liiiK-wushi.-d  frequently,  or,  better,  made  impcr^'ious  by  ceiiu-ut  or 
paint. 

Pictures  on  the  wall  should  not  be  hung  loo  high  for  dtisttoK- 
It  is  mtii-h  l>etter  to  remove  hangings,  pictures,  ornaments,  and  alt 
otlicr  unnecessary  objects. 

Ventilation 

The  air  of  the  sick-room  must  be  kept  pure  and  h  best  tested 
mughly  by  the  sense  of  smell ;  a  person  coming  into  the  room  directh- 
from  the  pure  atmosphere  outside  should  notice  no  dtHervnce  as 
regards  freshness  and  should  detect  no  dtsagreeablc  odor.  Other 
tests  arc  described  under  Hygiene  of  Dwellings  (see  page  374). 

Windows  itre  the  best  avenues  for  ventilation.  "Windows  are 
made  to  open,"  wrote  MLss  Nightingale,*  "doon  are  miide  to  shut." 
TIic  best  method  is  to  open  windows  on  opposite  sides  of  the  room, 
the  window  always  being  oix-ncd  from  the  top,  that  the  entering  air 
may  become  somewhat  warmed  as  it  descends  and  that  any  draft  that 
is  created  may  pass  too  high  up  to  harm  the  patient.  The  bed, 
of  course,  should  not  be  ilireclly  imder  an  open  window.  Still  in 
windy  or  cold  weather,  a  draft  may  be  caused  which  can  be  prevented 
by  guiding  Ihe  entering  current  of  air  in  such  a  dirt-ctiou  that  it 
will  not  strike  the  occupants  of  the  room.  In  addition  to  the 
methods  dcscril>ed  under  Hygiene  of  Dwellings  (pages  ,^76  r.nd  377), 
tliis  may  be  accomplished  by  drawing  a  blind  down  all  the  way 
in  front  of  the  opening  and  holding  it  away  from  the  window  by 
tying  it  to  a  chair  or  some  other  object.     Wire  or  common  gauze 
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or  flannel  may  be  arranged  over  the  space  so  as  to  divide  t]ie  current 
of  air  or  deflect  it  upward.  A  board  placed  so  as  to  slant  inward 
and  upward  from  the  top  wiiHlmv-sash.  or  a  Venetian  blind  pulled 
down,  or  an  inside  sbulter  closed  in  front  of  llic  opening  with  the 
slats  slanting  outward  and  downward,  will  give  the  entering  air  an 
upward  direction.  A  pane  of  j-liss  may  be  removed  and  its  place 
taken  by  a  tube  or  by  a  perfuriiled  piece  of  sheet  metal  or  by  « 
piece  of  tin  or  zinc  or  pasteboard  so  fixed  as  to  slant  inward  and 
upward. 

Tlu-  Niinpk-st  plan,  of  course,  is  Hinckes- Bird's,  of  placing  n  board 
from  four  to  six  inches  wide  under  the  lower  sash.  Instead  of  a 
board,  a  frame  covered  with  a  piece  of  flannel  may  be  used,  or,  when 
that  cannot  be  obtained,  carpets,  sucks,  or  Anything  procurable 
may  be  substituted.  Covering  the  board  with  green  baize  or  some 
other  suitable  material  will  better  prevent  the  entrance  of  air  at 
the  lower  part  of  the  window.  The  same  result  is  attained  by 
covering  with  a  piece  of  paper  or  cloth  the  space  made  by  moving 
either  sash,  or.  if  Uie  window-sill  lie  deep,  by  raising  the  sash  until 
its  edge  is  even  with  the  top  of  the  sill, 

By  paring  the  lower  rail  of  the  upper  sash  and  the  upper  rail  of 
the  lower  sash  a  slit  is  cut  between  them  that  will  admit  air  even 
when  the  window  is  clost^^.  Boring  holes  in  the  same  rails  in  a  per- 
pendicular direction  will  give  simikir  results. 

The  :iir  of  the  room  is  extracted  best  by  a  good  fireplace  and 
chimney,  being  thus  renewed  four  or  five  times  hourly.  In  snmnitT 
a  burning  lamp  or  candle  should  be  kept  standing  in  the  fueplacc  to 
warm  the  air  and  produi.'V  an  upward  current.  It  is.  of  course, 
necessary  to  see  that  the  chiutney  is  not  choked  up. 

An  imperfect  expedient,  when  other  methods  are  not  available, 
is  to  open  the  windows  in  an  adjoining  room  and  the  door  be- 
tween. 

In  addition  to  the  continuous  ventilation.  esi>eciiilly  if  poor,  the 
room  should  be  thoroughly  aired  two  or  three  times  a  day.  For 
this  the  bed  may  he  rolled  into  an  adjoining  nmm  or  the  patient 
may  be  covered  up,  bead  and  all.  or  be  covered  by  a  blanket  thrown 
over  the  head-board  of  the  bed,  or  he  may  hold  an  open  umbrella 
in  front  of  him  or  above  him  with  a  shawl  or  blanket  thrown  over 
it,  or  he  may  be  protected  by  a  screen  placed  before  the  bed.  All 
the  windows  are  then  opened  wide,  top  and  bottom,  for  a  few 
minutes. 
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Heating 

The  temperature  of  the  sick-room,  as  a  rule,  should  be  at  about 
60"  V.  wlKii  tlif  [KitK-iit  is  in  bed  and  65'  F.  u-lH:n  he  is  up  all  day 
Tht  newly  born  and  the  old  require  about  65°  F.  to  70"  F.  In  pul- 
monary affections  and  acute  rheiunatinn  the  tctnpcratuxv  should 
be  kept  at  about  70°.  In  acute  nephritis  and  sona-linics  ia  croup, 
a  trmpcntturc  of  80°  F.  may  be  nccvssan-.  The  degree  of  warmth 
■^hnuld  be  tested  not  by  one's  feelings  but  by  the  thcrmomelrr, 
which  should  be  suspended  on  the  wall  nearthc  bed  and  at  about  the 
level  of  the  latter.  It  should  nut  hang  near  the  fire  or  over  the  ftrr- 
placc,  or  near  the  window  or  near  a  lighted  gas-fixture.  An  e\-en 
tcmperalure  should  be  maintained,  necessitating  hotuly  obscmitions 
of  the  tliermoraeter. 

The  sick-Fonm  may  be  heated  by  any  of  the  methods  recom- 
mended under  Hygiene  of  Dwellings:  but  never  nt  the  expense  o^_ 
vcntilatiou  by  shutting  all  the  doois  and  windows.  ^M 

Cooling  the  sick-room  is  often  necessary  in  summer.  The  sun 
may  be  kejit  out  of  tlie  rnom  by  green  curtains  or  blinds  or  inside 
shutters,  best  by  Venetian  blinds— especially  those  like  the  Mar- 
quise, which  cnn  be  pushed  outward  and  kept  in  po^ilion  by  rods. 
An  outside  blind  can  also  be  improvised  by  attaching  two  k>op3  to 
the  lower  comers  of  an  inside  blind,  which  is  carried  outside  the 
window  and  fastened  by  means  of  the  lo^ps  and  some  tape  to  the 
ends  of  two  sticks  about  three  feel  long,  the  latter  being  puslK-d  out 
at  the  bottom  of  the  window  as  far  as  possible  and  secured  to  the 
window-sill  or  side  of  the  window. 

The  room  may  be  cooled  by  placing  a  large  block  of  ice  in 
middle  of  the  room  in  a  shallow  tub.  or.  better,  on  a  strainer  over 
basin.     Several  of  these  may  be  placed  about  the  room  or  near  the 
window.     Branches  of  trees  luiiy  be  placed  in  the  tub  or  in  a  vessel      ' 
of  water.     I^argc  wet  sheets  hung  before  open  windows  help  to  coo] 
the  air.     Spraying  water  or  eau  de  Cologne  about  Ihc  room  often 
proves  refre-sliing.     A  'Nevo'  (see  page  387),  however,  is  the  bcs^^^ 
and  surest  cooling  apparatus.  ^H 

Artificial  lighting  is  iisuidly  neces*nr\'  at  night.     Flames  use  up^^ 
the  oxygen  of  the  air  and  produce  carbonic  acid  and  other  impurities.. 
Of  these,  gas  is  the  least  suited  for  a  sickroom  and  oil  the  best, 
good  oil  tamp,  therefore,  with  a  suitable  shade,  may  be  used,  or  a' 
night-light,  such  as   Clarke's  night  light.     '  German  floating  lights' 
or  'night-candles'  are  also  employed.     The  incandescent  electric! 
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light  is  infinitely  superbr  to  all  wlher  modes  of  artificial  lighting, 
as  it  neither  uses  oxygen  nor  produces  carbonic  acid.  There  are 
now  to  be  nMained  portable  electric  lights  operated  with  dr>' 
batteries.  These  will  biini  conlinuinLsly  for  six  to  eight  hotirs 
or  will  give  geveml  hundred  brief  illuroinaLions  before  new  batteries 
are  required. 

Humidity 

Tlie  air  may  be  kept  moist  by  boiling  water  in  a  croup-  or  bron- 
chitis-kettle  or  in  an  ordinarj'  kettle  with  or  wiilioiit  a  steam-pipe, 
by  dropping  very  Imt  bricks  into  water,  by  suspending  wet  blankets 
or  sheets  in  the  room,  or,  best  of  all,  by  means  of  a  steam  atomtier. 
If  the  latter  is  not  available,  moisture  may  be  diffused  by  means  of 
a  common  hand  atnmixer. 

It  may  often  be  found  nccessan,-  to  reduce  the  moisture  in  the 
air  of  the  sick-rotim.  To  render  Ihe  iitmospherc  of  11  ronm  anhy- 
drous, vessels  containing  calcium  chlorid  titiiy  be  placed  at  various 
points  in  it. 


CHOICK  AST)  ARRASGEMENT  OF  CONTENTS 
It  is  always  advisable  nut  to  have  too  much  or  too  elutKirale  furni- 
ture in  the  sick-room.     The  most  suitable  chairs  are  of  wood  with 
cane  iMiltoiiL'i  and  without  rockers. 

The  Bed. — The  simplest  and  at  the  same  time  the  moat  desirable 
bed  is  that  made  of  brass  or  iron  with  chain  springs  or  with  a 
woven-wire  spring  mattress.  In  the  selection  of  a  bed.  height, 
weight,  durability,  and  simplicity  of  construction  must  be  taken  into 
considenition.  The  sick-bed  should  be  higher  than  the  conven- 
tional  bed,  thus  facilitating  exammatbns  by  the  physician  and  re- 
lieving very  raiiteriiilly  the  attendant's  constant  stooping,  A  single 
lied  is  better  than  a  double  one  for  obvious  reasons.     The  weight 

LBhould  be  only  sufficient  to  insure  durability,  as  assistance  would 
l)C  reipiir«.'d  in  changing  the  position  of  11  heavy  bed.     All  sick- 
should  be  mounted  on  casters,   though  the  bed   is  steadier 

'when  only  the  two  legs  at  the  head  an,-  thus  fitted  permanently. 
Extreme  simplicity  is  always  possible  in  metallic  bedsteads.  Corners 
and  crevices  must  be  avoided  in  their  constniction,  so  that  cleanli- 

'ness  may  easily  be  maintained.  A  bed  painted  or  enameled  white 
is  pleasing  to  the  eye  of  the  patient — a  psychic  eflect  not  to  be  dis- 
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wgaidcd.  A  «hafcmMr  site  for  tbr  bed  b  6  feet  6  faicbes  in  ieagth. 
■faoai  37  iocbes  in  width,  and  35  tncbcs  in  bc)|[ht.  The  posittnn  of 
the  bed  B  nnpoitaiit.  It  sbonU  be  ccccssible  from  tU  sido. 
Tboogb  it  BtiBt  not  dimrtly  face  the  window,  it  »bi>uld  so  be  placed, 
if  poasSAe.  tltat  the  patient  lyiag  quietly  in  bed  may  obtain  a 
view  of  the  outer  world. 

loTalid  Beda. — In  loti);-cnntinued  stckncn  or  in  cues  nf  fracture 
it  is  often  tmessary  to  employ  a  special  bed.  A  simple  means  of 
CDoveiting  a  double  bed  into  two  hrtb  is  the  adjiulable  bed  guard. 
cnosisttBt  of  a  cushioned  panitii)n  ta  rail  extcodinf;  from  tlie  head 
to  the  fool  of  the  bed  eitlicr  upon  or  abo\-e  the  i&attrcss.     It  is  fitted 
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willi  patent  catches,  so  that  it  may  easily  be  adjusted  or  removed 
in  a  few  seconds,  and.  wtien  in  place,  will  separate  the  occupants 
of  11k-  1h-<1  and  giiitrd  ihcm  agaimt  llie  unwmscious  movements  of 
each  othtr.  It  b  particularly  adapted  for  use  when  two  children 
occupy  the  same  bed  or  a  diild  sleeps  with  parent,  nurse,  or  other 
older  penMin. 

Convenient  invalid  beds,  known  as  the  'Corham'  and  'Crosby' 
beds,  consist  essentially  of  two  distinct  parts;  the  first,  in  effect,  a  cot 
witb  adjustable  transverse  bands  (instead  of  the  ord>nar>'  can\'as 
bottom)  so  arranged  as  to  admit  of  the  removal  of  one  or  more  of 
them,  if  desirable,   without  disturbing  the  patknt;  the  second,  a 


nBD-COVERlNCS 


461 


tnindle-bcd.  There  is  a  mccbanisDi  by  which  when  needed,  and 
without  moving  the  pationt.  he  may  be  lifted  from  hi»  bearing  upon 
the  hands  of  the  cot  and  later  be  replaced.  The  facility  it  affords 
in  treating  bedsores,  or  preventing  Ihcir  occurrence;  the  case 
with  which  parts  of  the  body  in  contact  with  the  bed  can  be  venti- 
lated and  bathed,  or  dressings  applied  to  wounds  in  those  situations 
wilhuut  moving  the  patient;  the  readiness  with  which  defecation 
can  be  accomplished  with  tlic  aid  of  a  single  attendant;  and  the 
general  cleanliness  and  rrcedom  from  fetor  insured,  arc  fxtinls  of 
excellence  in  favor  of  these  beds. 

Mattresses  may  be  of  straw,  horsehair,  wire,  etc.,  the  most  com- 
fortable fur  the  pitient  being  u  mattress  stuGTcd  with  horsehair  and 
the  most  hytiicnic  being  the  wire  inatlre.<ts.  No  bedding  should 
be  used  which  cannot  easily  be  washed  and  sterilized,  and  whatever 
the  character  of  the  stuRing,  it  must  be  sn  dispised  that  the  center 
of  the  raatlTcss  will  be  thicker  than  tlie  sides.  If  thus  properly 
constructed  it  will  present  a  slightly  convex  surface  and  hollowing 
will  be  avoided.  A  special  mattress  known  as  a  "fracture  maltrcss,' 
consisting  of  three  pieces,  is  vcr)'  convenient,  as  by  removal  of 
the  middle  piece  it  allows  of  the  introduction  and  withdrawal  of 
the  bcd-pnn  with  the  least  possible  movement  on  the  part  of  the 
patient. 

Hot-water  beds  and  air-beds  made  of  rubber  and  filled  respec- 
tively with  warm  water  at  a  tempeniturc  of  about  100'  F.  by  means 
of  a  funnel  and  pitcher,  or  with  air  by  means  of  bellows  or  an  air- 
pump,  arc  employed  in  long-coutinucd  illness  and  as  a  prophylactic 
Ejneasure  in  decubitus.  The  wnterbcd  is  placed  on  the  springs 
rith  rubber  sheeting,  paper,  or  other  suitable  material  intervening 
to  prevent  rusting,  and  is  then  filled.  The  bed-cov'erings  are  made 
up  in  the  usual  way.  Hebra's  water-bed,  otherwise  known  as  the 
continuous  bath,  is  described  in  vnluine  ix. 

The  sheets  shoiJd  be  of  white  bleached  cotton,  two  and  thrce- 
l^^uarter  yards  in  length,  and  of  sufficient  width  to  be  tiK-Vcd  under 
tie  edges.  Linen  is  not  so  warm  and  is  therefore  more  comforlablc 
in  summer. 

The  blankets  should  be  of  light  weight  and  white  or  light  yellow 
in  color  that  dirt  may  he  detected  readily. 

Tlie  outer  covering  should  be  light,  a  white  dimity  or  a  light- 
weight honeycomb  spread.  A  clean  white  sheet  will  answer  the 
purpose.     Scarlet  blankets  arc  sometimes  used.     The  heavy  cotton 
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counterpane  or  dowo-quilt  should  never  be  used,  as  it  intcrfi 
vrith  (he  ventUation  of  (he  bed. 

TTjcrc  should  be  two  pillows,  nf  horsehair,  moderately  fimi, 
wide  as  ihe  bed.  about  tUteen  inches  deep  and  vigbt  uichcs 
and  properly  covered. 

Bed-making. — Itie  under  sheet  is  put  on  Hrst.  and  must 
druwii  quite  tightly  over  the  mattress  and  well  tucked  in, 
the  (op  and  bottom,  and  then  at  the  sides;  or  it  may  be  fastcocd 
totheniutlressbysafcly-pins.  Whenever  the  bed  is  liable  tobec«tne 
soiled,  two  draw-sheets  arc  retiuired  to  protect  (be  mattress.  The 
utKlerdraw-slteet  is  usually  made  of  mackintosh  or  rubber,  but  ordi- 
nary tabk  oil-cloth,  enameled  cloth,  and  oiled  muslin  have  been 
employed.  When  these  mnnot  be  procured,  the  best  substitute  k 
paper,  eitlier  two  folds  of  heavy  brown  wrapptng-paper  or  news- 
papers. An  old  blanket  or  a  comforter  shouli)  not  be  used  unless  noth- 
ing else  ciiii  be  obtained.  The  best  draw-sheet  consbts  of  a  piece 
of  rubber  cloth  thirty-two  inches  long  and  forty-five  inches  wide.  It 
is  placei)  across  the  bed  over  the  lower  sheet  so  as  to  reach  from  the 
middle  of  the  back  to  the  knees.  It  may  be  provided  with  eyelets 
to ttice  across  under  the  bed  or  with  tapes  which  are  tied  to  tlie  sides 
of  die  bed ;  nr  the  four  comers  may  be  pinned  to  the  mattress  to  pre- 
vent wrinklin};.  A  cotton  dmw-shvet.  two  and  a  quarter  yards  long 
and  two  yards  wide,  is  doubled  and  jilaced  over  the  rubber  sheet  so 
as  to  cover  it  completely,  being  tucked  in  at  the  sides  and  fastened 
with  safety-pins  to  the  under  part  of  the  mattress  at  the  four 
comers.  The  two  hemmed  ends  should  be  near  the  foot  of  the  bed 
to  avoid  irritating  the  patient's  back.  The  best  way.  however,  to 
obtain  smooth  tension  is  to  fold  the  draw-sheet  across  the  bed  so 
that  the  crease  is  in  its  long  axis.  The  two  ends  are  then  sewed 
together  like  a  round  roller  towel.  Tlie  sheet  is  laid  upon  tbe  bed 
and  wooden  rods  are  slipped  in  through  the  two  sides  so  that  they 
lie  along  the  sides  of  the  bed  with  their  etids  projecting  be>'ond  tlie 
sliect.  A  strong  girth  or  strap  is  passed  under  the  bed  and  around 
the  upper  ends  of  Ihe  two  staves,  and  another  strap  .•limilarly  arvund 
their  lower  ends.  By  drawing  these  straps  tight  and  bucklin;;  ilicm 
the  fonuation  of  creases  in  the  riniw. sheet  will  be  prevented.  The 
upper  sheet  comes  next,  then  the  blanket,  and  lastly  the  spread.  Tliese 
covers  should  bi-  tucked  in  at  the  sides  and  at  the  bottom,  but 
must  not  be  drawn  too  tightly  over  the  patient's  toes.  The  upper 
end  of  the  sheet  is  to  be  folded  over  the  blanket  and  covertet 
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latter  arc  not  to  be  lunied  back  above,  but  if  too  loog  niay  bo  {uhM 
over  at  the  lower  end. 

These  (liK-ciiuii*  are  for  the  ordinary  slck-bod.     Bed-making  for 
special  cases  will  be  described  under  Nursing  in  Special  Disease*. 


APl'LIANCKS  FOR  THE  SICK-ROOM 
Various  appliances  inay  be  required  in  Uic  sick-room  for  different 
indicatjuiis.  The  patient  often  must  be  propped  up  in  bc<l.  For 
tliis  a  bed-rest  is  needed,  the  best  consisting  of  an  adjustable  wooden 
or  metal  frame  with  back  of  canvas,  cane,  carpet,  webbing,  or  a 
spring,  and  with  arms.  In  its  absence,  the  patient  may  be  slung  up 
in  netting  or  canviut  which  is  passed  around  hb  back  with  the  ends 
tied  to  the  foot  of  the  bed.  A  straight-back  chair  may  be  turned 
upside  down  so  that  it  rests  on  the  front  edge  of  its  scat  and  tlie 
top  iif  its  back,  or  a  broad  board  or  the  leaf  of  a  tabic  may  be  rested 
in  a  slanting  position  on  the  lied  and  on  the  head-board.  These 
latter  m.'iy  l)c  placed  beneath  the  mattress.  In  propping  with 
pillows,  the  method  least  to  be  rec<mimen<k-d,  the  finsl  pillow  is 
pressed  well  down  under  the  back  and  the  others  added  successively, 
one  behind  the  oUicr. 

The  putient  is  prevented  from  slipping  down  in  bed  by  having 
placed  under  his  knees  a  roller  pillow,  made  of  stout  ticking  with 
rounded  ends.  Iwenly-onc  inches  long  and  fn>m  four  to  eight  inches 
thick,  stutTed  firmly  with  horsehair  and  covered  with  a  cotton  slip; 
or  a  bolster,  blanket,  or  comforter  placed  in  a  bolster-case,  the 
«nds  of  the  pillow  Iwing  attached  to  pieces  of  stn>ng  tape  or  broad 
bandage  or  to  strips  of  slout  webbing  which  arc  fastened  to  the  head 
of  the  bed.  For  a  tolerably  strong  patient  there  may  be  laid  at  the 
foot  of  the  bed  a  block  of  wood  nearly  the  width  of  the  bed  and 
beveled  on  the  side  near  the  feet,  or  a  footstool  with  the  upper  surface 
toward  the  feet,  or  a  small  drawer,  against  which  he  niuy  push. 

To  assist  the  patient  in  moving  himself  in  bed  various  devices 
are  use<l.  Tlie  bi-st  bed-crane  is  tin  arched  iron  curve  fixed  to  the 
head  of  the  bed  by  its  long  upright  part  and  having  suspended  from 
its  end  an  adjustable  leather  strap  with  a  handle.  Suspending  the 
strap  or  a  cord  from  a  ring  in  the  ceiling  or  fastening  the  crane  to 
the  wall  above  the  bed  is  nut  so  practical,  as  it  prevents  the  bed 
from  Ijeiiig  moved.  The  strap  may  be  nttache<l  to  a  divisible 
wooden  cross-beam  which  is  set  up  transversely  over  the  patient. 
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A  bcd-lr«ce  may  l>c  used,  consisting  of  a  girth,  strap,  rope,  or  I 
tied  in  a  loop  nraclitng  about  to  the  middle  of  tbe  body  and  fasten 
to  the  foot  of  tbe  bed. 

To  keep  the  weight  of  the  bedclothes  oS  the  body  or  off  parts  of  I 
bed-cradles  are  employed.     Tlie  former  object  may  also  be  accoa 
plisheil  by  tying  to  tbe  sides  of   the  bed  the  ends  of    (lirce 
iiarrfl  Ixxtps  or  the  hind  legs  of  two  chairs  with  the  backs  iipper- 
nKisl ;  or  b>-  running  a  cord  under  the  cux'ers  dia^nallt-  fnini  the 
Itead  to  the  foot  of  the  bed;  or  by  passing  corkscrews  through  the 
beddothes,  guarding  their  points  with  corks,  ami  atlachin);  to  Ihi- 
hundk-s  strings  which  arc  fastened  to  a  nail  in  the  wall      A  bed- 
frame  for  a  limb  may  be  improvised  by  inverting  over  the  limb 
wooden  box  with  tiK-  ends  knocked  out,  or  a  bandbox  with  the  side 
cut  out;  or  by  placing  owi  it  a  three-  or  four-lcggcd  stool. 

To  prevent  bed-sores,  the  parts  of  the  body  exposed  to  praliinge 
pressure  mmt  be  protected ;  water-cushions  arc  the  must  scrx'ic 
able  appliances.  Tlie>'  are  made  of  nibber,  sqturc  or  oblong 
shaped  like  a  hor»cshoe,  or  circular  witli  an  open  round  or  »%-! 
center.  Billroth  usc<l  a  large  water-pillow,  almost  bed-widtli  S4|uaje. 
placed  flat  upon  the  middle  of  the  bed  and  filled  slowly  with  water 
at  about  95'  F.  (35°  C),  repeatedly  testing  the  tension— which  must 
lie  such  that  when  both  hands  and  arms  are  med.  effort  is  necessary 
to  press  the  sides  of  the  cushion  ttigcthcr ;  a  sheet  sltotUd  be  spread 
over  it  and  pillows  placed  above  and  below  it.  The  patient  is  then 
carefully  laid  upon  the  cushion.  »o  that  about  a  handVbreadUi  of 
its  lower  end  extends  beyond  the  pelvis.  Rubber  air-cushions  are 
made  in  similar  shapes,  but  must  not  lie  to<i  full  und  should  be 
sm<Mithty  coverc<l  by  material  that  is  sewed,  not  pinned.  Japanese 
paper  rings  to  be  inflated  with  air  last  a  rt-:iM'naliU-  time  and  may 
be  ubt4iined  quite  cheaply.  A  soft  horsehair  pillow  may  be  uscd^y 
or  a  ring  made  of  horsehair  covered  with  soft  leather,  nibber  clotl^^| 
or  with  a  double  layer  of  oiled  muslin,  may  be  placed  so  th.nt  the 
opening  comes  beneath  the  sensitive  part.  For  protecting  small 
surfaces,  such  ns  the  heel,  circular  pads  can  be  made  by  filling 
narrow  bags  with  horsehair,  wool,  n-adding.  oakum,  jute,  cotton 
batting,  blanket,  straw,  compress,  or  even  with  a  sheet,  and  sewing 
tite  ends  together  to  form  a  ring;  or  by  forming  out  of  one  of  those 
materials  a  circular  pad  with  a  hole  in  the  center,  covering  it  with  a 
compress  and  winding  a  bandage  around  it  to  keep  it  in  place. 

Par  making  local  applications  of  dry  heat,  hot-water  coils,  bottles. 
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bngs.  ami  runs  arc  iitfd.  Bottles  am)  bags,  and  the  like,  must  lie 
tightly  stoppered  and  have  an  iindisplaccablc  covering  of  flannel,  an 
iindrrshirt  or  Iiirge  slocking  sen'tng  thv  purpose.-.  Dags  should  have 
tlie  air  exjielled  and  be  about  half  filled.  Bottle^i  should  not  be  more 
than  two-thirds  full  and  should  be  placed  with  the  corked  end  auay 
from  the  patient.  Also  thin  hags  made  of  flannel  or  of  old  tnuslin 
or  of  gauze,  filled  with  salt.  bran,  crushed  oats,  sand,  ashes,  heps, 
or  chamomile  flowers,  and  healed  in  an  oven,  or  in  a  farina  boiler, 
arc  used.  They  may  be  covered  with  a  pad  of  cotton-wool  and  oiled 
muslin,  and  mny  Ik;  made  half-moon  sluipe  wlu-n  intended  to  be 
applied  over  Ihc  car.  Heated  bricks,  tiles,  plates,  irons,  or  marble 
slabs  may  be  wrapped  in  flinmel  and  applied,  or  healed  flannels 
may  be  employed  alone.  Eleclric  healing  pads,  chemical  lliermo* 
phors.  and  Japanese  band-stoves  are  employed  likewise.  (See  vol- 
ume IX.) 

Dry  cold  is  applied  locally  by  means  of  an  ice-water  coil  or  an 
ice-bag.  The  lallcr  is  half  filled  with  pieces  of  ice  broken  the  site 
of  small  walnuts  by  pounding  with  a  hammer  the  ice  wrapped  in 
a  coarse  clean  cloth  or  placed  in  a  stout  ntnvas  bag;  or,  without 
noise,  by  splintcrinf;  it  with  a  stmnf;  pin,  darning  needle,  bodkin, 
awl.  or  hatpin.  Mixing  the  ice  with  one  third  sawdust  vn\]  make 
it  last  l<inger,  while  the  admixture  of  a  little  salt  will  intensify  the 
cold.  ITic  bag  is  pressed  firmly  aroimd  the  ice  to  expel  the  air, 
fastened  securely  by  lyin^  the  m<iuth  on  a  cork  or  wooden  bung, 
and  is  covered  with  liut.  linen,  gauze,  or  coHon.  It  may  be  kept  in 
place  by  a  bandage  or  it  may  be  suspended  fn>m  a  curved  rod.  It 
may  be  applied  to  the  head  in  the  form  of  an  ice-cap — a  rubber  cap 
on  which  there  is  a  bag  for  ice.  An  nrdiiiury  ice-bag  may  be  put 
in  a  bag  stitched  upon  a  woman's  night-cap,  which  is  then  drawn 
together  like  a  lobacco-poiich;or  it  may  be  suspended  by  tying  about 
its  neck  a  bandage  the  ends  of  which  are  pinned  to  the  pillow:  or 
it  may  be  folded  in  a  napkin,  which  is  pinned  to  the  pillow.  When 
no  in-  Ciip  is  available,  a  smoolh  piece  of  ice,  two  or  three  inches  long 
and  one  and  a  half  inches  broad,  may  be  placed  in  a  cup  of  soft  sponge 
which  is  s(|Ui-ezed  out  whenever  saturated.  Ice-bagH  must  nlwa>-!( 
be  refdled  before  the  ice  has  melted,  and  when  placed  beneath  a 
part,  should  be  drained  by  means  of  a  catheter  fastened  into  the 
hag  and  attached  to  a  rubber  tube  conducted  into  a  vessel  under- 
neath the  bed.  In  emergencies,  glass  bottles,  tin  boxes,  an  nnlinury 
bladder,  or  a  waterproof  sponge-bag  may  be  used,  or  gutta-pcrdia 
v—30 
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tissue  may  be  cut   into  suitable  shape  and    the   cdgts   fi 
togetber  with  chloroform. 

Porteblt  bed-tabtcs  or  bcd-tra7S,  standing  on  k-gs  higb 
to  kctp  llic  iniy  i.iT  the  Ixuly,  are  veo"  useful,  some  being  pjoridrd 
with  a  Sap  tbat  can  be  raised  up  at  a  slope  for  the  purpose  of  icadiof 
or  writioc.  In  their  absence  a  firm  wooden  bonrd,  twenty  indtts 
wide  and  as  long  as  the  width  of  the  t>cd,  may  be  fitted  at  the  nidi 
with  supports  sixteen  inches  high.  A  bedside  table  consists  of  a 
stand,  mounted  on  rollers,  with  an  adjustable  wooden  top  that  can 
be  moved  acmss  the  bed.  raised  or  lowered,  or  tilted  at  any  angle. 

A  screen  Is  necessary  to  protect  the  patient  from  drvfts  or  glare 
of  the  sun.  One  may  1>c  improvised  by  coverittg  a  clothes>bone 
with  a  blanket,  sheet,  spread,  or  shawl. 

Bed-pans  arc  usually  made  of  earthenware  or  agate-ware  and  ore 
round,  oblonK.  or  slip[)eT-sliai>cd.  Before  being  used,  they  ^ould 
be  warmed  by  having  warm  water  poured  into  tlirm  or  by 
beld  over  a  register;  or  they  may  be  covered  with  flanocL 
sometimes  arc  provided  with  a  rubber  air-cushion,  and  they  may 
made  of  rublier  wttli  inllatable  sides.  Tlie  round  pnn.  used  imtsily 
for  men.  is  passed  under  from  the  side ;  the  slipper  pan.  more  stiitabk 
for  women,  is  intr<Hlu<,ed  from  the  front.  The  paiknt,  if  able,  slicitild 
raise  himself  a  little:  and  his  back  should  be  lifted  and  protected  b>- 
a  hand  its  the  pan  is  slipfied  into  place.  If  too  sick  to  raise  himscir, 
or  too  heavy,  tlic  assistance  of  a  tliird  person  will  be  required.  A 
soup-plate,  or  a  dust-pun  with  llnmiolon  the  edge  and  the  handle  held 
well  down,  makes  an  extemporary  bcd-|>an.  Chamber  utensils 
should  be  made  of  glazed  white  earthenware  and  with  properly  fitting 
lids.  Commodes  are  useful  for  convalescents.  Urinals  arc  best 
made  of  glass  and  with  wide  necks,  but  may  be  improvised  fn)m  old 
jam-pots  or  pickle-jnni.  All  such  receptaeU-s  should  be  covered 
iinniediatcly  after  use,  carried  straight  to  the  closet,  emptied, 
cleansed,  tind  partially  filletl  with  a  solution  of  chlorinated  lime. 
They  are  not  to  be  brought  into  the  room  again  until  needed. 

Nourishment  may  be  administered  to  invalids  in  the  recumbent 
position  by  means  of  the  feediog-cup.  This  is  made  preferably 
of  glass,  but  may  be  improvised  with  a  tea-pot.  Liquids  may  be 
sucked  through  a  bent  gUuts  tube  or  through  a  clean  nibbcr  lube, 
which  must  be  lifted  from  the  liquid  before  it  is  removed  fn>m  the 
patient's  mouth. 

Medicine-glasses  should  be  provided  for  measuring  the  doses  of 
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liquids  given  and  should  be  thoroughl>'  cleansed  and  dried  itn- 
niedialcly  after  tise.  Spoons  differ  greatly  in  size  and  tlie  dro|is 
of  di/Tereiit  preparations  also  var>-  in  size.  An  ordinar>-  teaspoon, 
however,  may  be  said  to  hold  about  a  iluidram,  a  d<:*serlApo«m  two 
tluidrnms,  a  tables|)oi:>n  lialf  a  Buidoutice.  an  ordinary  wine-glass 
two  fluidounccs.  a  snmll  teacup  four  fluidoiincrs,  mid  a  tumbler 
about  half  a  pint.  A  minim  corresponds  with  a  drop  of  a  waters- 
solution  or  fluid  extract  and  with  two  drops  of  a  tincture. 

Medicine-droppers,  thx-ssiiigs,  Irays  and  |)us  basins  of  various  shapes 
and  materials,  a  silent  clock,  an  invalid  chair,  Icg-rcste,  a  wash- 
stand,  pitchers,  basins,  a  towel-rack,  a  bath-tbennomcler  and  a 
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Fig,  ijo.— Knopf's  ["ockkt  Sninj«. flask, 
A,  CloKd.     B,  Tiikeii  ajwit  fur  clcvniins, 

room- thermometer,  are  also  among  the  necessary  appurtenances  ol 
ft  sick-nxim. 

Sputum  shoiUd  always  be  received  in  a  suitable  vessel.  Non- 
metallic  cuspidors  may  be  used,  inclosed,  if  desired,  in  an  orna- 
mental frame.  Sputum-ciips  should  be  made  of  glazed  earthenware 
and  without  comers,  or  of  paslebrjard  nnd  supported,  or  not,  in  a 
metal  rim.  Pocket-flasks  are  sometimes  employed.  When  nothing 
belter  is  iit  hand,  a  jam-pot.  into  which  a  newspaper  has  been  folded 
all  around,  may  be  used.  The  receptacle  should  contain  a  disin- 
fectant solution  (carbolic  acid  or  chlorinated  Ume — mercuric  chlorid 
being  unsuitable),  should  be  covered  to  exclude  insects,  nnd  should 
be  emptied  frequently.    Spittoons  may  be  cleansed  with  boiling  water 
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or  with  a  dBMcgt«ataolati[»o:g»rthaiwMc  spatnm-cupskboiddl 
boatdorpbccdinaMailucri  papcrorpastcbosnlcupsor  Iminjpur 
to  far  dfstmrcd  bj  fire.  Ulmi  a  pataem  it  prafaibtlcd  from  Biliog  ha 
head,  he  my  cxpectnatc  mto  doths  or  Jspaaoc  paper  bftn^as- 
chiefai.  tiioA  must  proraptK  be  bttmed — ncTcr  tnto  bandkcrdiitb 
or  iDwcb  which  ue  to  be  vmtbed.  Wbra  aatd,  tbe  cloths  taj 
be  pfacrd  IB  a  mnafiD  or  paper  baj^  which  is  to  be 
them 


bcvis.  aS^^ 


A  bath-tub  b  ficquentljr  i»qtA*A  pnlnably  na  whcvls. 
in  its  abscocT  a  wasb-tnb  wSI  aasircr.  Portable  bath-tubs  oc 
(eref  cots  have  bc«  dcvtBcd  for  adiuioetcniig  the  bath  in  bed. 
(See  vohune  ix.  pp.  518  tr^)  A  snbstitntc  nay  be  rn)pn>\-is«l  by 
spreading  a  macktntiHh  beneath  ibe  patient  and  holding  up  tu 
tides,  the  bead  of  tbe  bed  having  been  ralMd  and  a  tub  placed  at 
tbe  fool. 

Stretchers  air  lometiincs  needed,  and  may  be  improt-iscd  br 
loDins  twti  long  bnxmi  haodln  or  pules  tightly  in  each  side  of  a 
stout  sheet  pbced  beneath  the  patient,  who  may  thi-n  be  cxnicd 
b>'  two  persom,  one  at  eilber  end;  or,  Itcttrr.  by  four,  cuch  claspifig 
with  one  hand  the  end,  and  wiih  the  other  the  middle,  of  the  pok 
around  which  tbe  sheet  b  wnppetl.  ^^ 

Less  serviceable  is  an  tmprovised  hammock  made  by  each  ^| 
four  persons  hfttng  a  comer  of  the  nndershecl.  Carrying-chairs  ' 
are  abo  used. 

Fresh  flowers,  whose  perfume  is  not  too  strong,  may  be  allowed^ 
in  the  sick-Foom  during  the  day  if  agrccsblv  iii  the  patient, 
must  be  removed  at  night,  and  thrown  away  when  faded,  the  wal 
being  renewed  daily. 


CLEANSING  THE  SICK-ROOM  AND  ITS  CONTENTS 
Everj-  day  the  ttinn  should  he  cleansed  from  dust.  Sweeping 
on  a  hard  floor  slwuld  be  done  with  a  sofl-ltair  broom  or  flo*ir-brush 
used  with  long  sliiw  slrf'kfs  nnd  kept  near  the  floor,  the  dust  being 
taken  up  frequently.  Moistened  tea-leaves  or  sawdust  may  first 
be  sprinkled  over  the  floor,  or  a  dampened  hand-brush  may  lie  used. 
or  flannel  may  be  fastened  over  the  floor-brush.  Carpet  on  tlic 
floor  should  be  clransc<l  hy  means  of  a  cloth  wrung  out  of  hot  wat' 
and  wrapped  around  a  broom,  and  rinsed  out  when  dirty.  Stri 
of  carpet  and  rugs  should  be  removed  and  cleansed  in  tbe  opcQ 
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air.  A  hardwood  floor  is  much  more  easily  cWnscd  if  it  has  been 
vaniishcd  with  shellac  and  thtm  polislied.  In  dusting,  a  dry  doth 
or  a  fcatlicr  diistcr  should  never  be  used.  With  a  damp  clotli  wriing 
oul  of  a  wi-uk  solution  of  carlxdic  acid  ihv  dust  shmdd  carefully 
be  wiped  from  the  furniture  and  woodwork  into  the  cloth. 

A  thorough  weekly  cleansing  <>f  Ihe  room  is  also  necessaiy.  Scrub- 
binjf  the  floor  h  generally  (.xtnsidered  objectionable,  vigorous  rubbing 
with  a  cloth  orcajriagc-spongc.  wrung  out  nearly  dry,  being  preferred. 
The-  d(>i)r*i,  witidow-sills.  and  otht-r  woodwork,  however,  tthonid  be 
washed  tlioroughly  with  hot  water,  soap,  and  a  scrubbing  brush. 
All  waste  matter,  including  water  used  for  washing,  should  be 
carried  immediately  out  of  the  room  and  suitably  disjiosed  of.  All 
utensils,  such  as  basins,  bed-pans,  and  the  like,  in  addition  to  their 
daily  care,  should  be  washed  oul  once  a  week  with  soap  and  water 
and  left  in  boiling  water  for  an  hoiu-. 

In  the  case  of  infi.-cti'iiis  diseases,  provision  must  be  made  for 
disinfecting  the  clothing,  bed-lmcn,  sputum,  urine,  feces,  and  the 
like,  and  Ihe  vessels  containing  (hem.  'Jlie  person  handling  the 
disciiargcs,  utensils,  or  foniites  must  thoroughly  disinfect  whatever 
part  comes  in  contact  with  Ihcm,  and  must  be  especially  careful 
before  eating  to  wash  the  hands  in  an  antiseptic  snhitton.  Soiled  or 
infected  linen  or  soiled  clothing  or  dressings  should  not  be  left 
about  the  room  in  uncowred  receptacles.  Fresh  blood-stains 
may  be  removed  from  blankets  or  ticking  by  the  application  of  a 
[wste  of  line  starch  »t  wheat  llour  which  is  allowed  to  drj-,  and 
from  rubber  by  a  chlorinated  soda  solution.  Bed-clothing,  stained 
underclothing,  and  uU  iirlicles  stained  with  discharges  from  wounds 
should  be  placed  at  once  in  a  vessel  containuig  a  mixture  of  carbolic 
acid  and  soap,*  The  vessel,  which  should  be  brought  to  the  bed- 
side, is  then  immediately  covered.  At  the  end  of  a  half-hour  or  nn 
hour  the  clothes  arc  removed  and  thoroughly  rinsed  in  cold  soapsuds 
until  all  traces  of  the  stains  have  disappeared,  when  the>'  can  l)e 
sent  to  the  laundry.  Another  method  is  to  put  the  soiled  articles 
into  cold  water  for  two  hours  and  then  boil  them.  Soiled  dress- 
ings and  similar  articles  arc  to  be  thrown  mto  a  special  covered 
receptacle  and,  as  sotm  as  possible,  removed  from  the  room  and 
burned. 


'Carlnllc  acid,  3  [mln ;  commtm  uft  *m|>.  1  )j  10  1  pdtrli ;  c^Til  wmn,  too  (oru. 
The  soap  i>  cUusIired  in  the  w&let,  Ihe  add  uldcd,  and  Ihe  mixlnic  lUoroughly  stiired. 
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VISITORS 

Visits  must  not  be  permitted  to  interfere  with  the  patient's  meals 
or  periods  of  rest  and  sleep.  Tlie  number  of  visitors  admitted  should 
be  amfill,  and  depends  upon  the  condition  of  the  patient  and  how- 
be  is  affected  by  the  visit,  especially  by  its  influence  upon  his  night. 
No  visitor  should  be  received  in  tbc  evening.  Vbttora  arc  to  be 
admitted  prefembly  one  at  n  time,  nnd  should  not  be  permitted  to 
remain  too  long.  Tlicy  should  lay  aside  iheir  outer  cktlhing.  enter 
promptly  and  (luietly,  and  sit  don-n  near  the  patient  and  facing 
him.  Tlicy  should  speak  quietly,  firmly,  distinctly,  and  in  brief 
sentences.  Omversation  ten<)ing  to  excite  the  patient  must  not  be 
permitted.  When  patients  are  not  seriously  ill.  or  toward  con- 
vnlesccnce.  or  in  cases  of  chronic  illness,  lively  and  cntertAining 
chats  may  be  helpful.  It  is  often  necessary  to  watch  visitors  care- 
fully to  see  that  they  give  nothing  to  the  patient.  This  is  especially 
important  in  the  management  of  those  addicted  to  drugs  and  during 
convalescence  from  typhoid  fever. 


CHAPTER  VII 


CARE  OF  THE  PATIENT 


Toilet;  Atlire;  Poiitions;  Movement;  Food;  Amusement.  Changing 
the  Bed-dothet.  Quiet  and  Azmdana  0}  Distuibaticet.  Quah'tifs  0/ 
a  Good  Nurse. 

Toilet 

The  face,  ticck.  and  hnnds  of  s  patient  should  be  vraslicd  ntght 
and  morniiij;  and  a  warm  general  tiatli  given  ever>'  day.  If  the 
latter  is  impossible  for  any  reason,  the  patient  should  be  bathed 
daily  at  K-asl  as  far  as  the  waist.  The  armpits  and  the  feet  and  legs 
should  rceeivc  special  attention.  The  back  and  shoulders  should 
be  bathed  night  and  morning,  rubbed  with  alcohol,  and  dusted  with 
an  absorbent  powder.  For  batJiing  a  patient  in  bed.  a  basin  of  warm 
water,  soap,  a  soft  wash-rag,  or  a  piece  of  soft  flannel,  a  soft  sponge, 
and  a  soft  towel  are  brought  to  the  bedside.  The  heddhig  is  pro- 
tected by  a  tliick  towel  or  a  piece  of  waterproof  sheeting,  or  by  a 
mackintosh  turned  up  at  the  edges  to  form  a  trough  that  extends 
over  the  foot  of  the  bed,  where  a  receptacle  is  placed;  or  the  sheets 
may  be  removed  and  substituted  by  two  blankets  kept  for  the  pur- 
pose. Tlie  patient  is  then  washed,  one  part  at  a  time;  one  arm 
being  dried  and  again  covered  before  the  second  is  washed.  Tender 
or  puinful  spots  are  bathed  gently  in  one  direction  with  n  soft  sponge 
and  then  mopped  or  patted  dry  with  a  soft  towel.  Paris  exposed 
to  pressure,  like  the  back,  heels,  ankles,  and  elbows,  may  be  bathed 
frequently  with  a  one-half  per  rent.  S'llutton  of  foinialin,  or  witli  a 
mixture  of  alum  and  salt  in  dilute  alcohol,  cologne,  or  vinegar,  or 
with  alcohol  and  ciuinin,  to  harden  the  skin.  Care  must  be  taken 
after  washing  to  dry  the  parts  Uioroughly  with  a  smooth  warmed 
towel  or  warm  sterile  absorbent  cotton.  Unnecessary  fricliun 
must  be  avoided;  an  unappreciable  wound  occasioned  by  careless 
nibbing  of  the  skin  may  cause  the  development  of  a  bed-sore. 

Dusting -powders,  such  as  zinc  oxid  and  starch,  tine  steurate 
and  bentoic  acid,  acctanilid  and   boric  acid,  bismuth  subnitrate, 
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borax,  talcum,  and  the  likt.  must  be  used  gen<ToitsIy  to  prevent 
attritiun  of  the  parts.  If  the  skin  shows  any  incliaation  lo  give 
way.  the  nfTecled  part  should  be  protected  from  contact  with  tlic  air 
by  tncansof  flexible  collodion,  to  which  may  be  added  iodoromi  in 
small  quantity,  or  by  a  dressing  with  zinc  oxid  ointment  or  salv« 
of  wool-fat  and  corrosive  sublimate  (t::ooo). 

The  mouth  should  be  ek-anscd  by  swabbing  or  rinsing  at  least 
three  times  a  day;  in  some  cases,  ever)-  hour.  Olm-biitsnmic  mix- 
ture, well  diluted,  boric  acid  solution,  a  few  drops  of  tincture  of 
myrrh  in  pure  water,  are  among  the  useful  prepantions.  Tor 
washing  out  the  mouth  a  vcr>'  soft  tootlibrusli  may  be  used,  or  small 
squares  of  gauze  or  old  linen  may  be  wruppcd  about  the  index-finger ; 
orabitof  lint,  of  clean  soft  sponge,  or  of  cotton  may  be  fastened  to  a 
wire  or  wooden  applicator,  even  a  penholder,  a  matchslick,  or  a 
toothpick.  The  spungc  or  its  substitute  is  dipped  in  the  wash  and 
inserted  into  the  mouth,  going  over  it  thoroughly,  passing  along 
the  gums  behind  the  wisdom-teeth,  then  ovit  the  roof  of  the  mouth 
along  the  inner  margin  of  the  teeth  and  under  the  tongue.  If  neces- 
sary the  tongue  should  be  scraped.  I^mon  peel  or  soda-water  will 
remove  sorties  or  crust*  frnm  the  lips  or  teeth.  Tlie  teeth  should 
be  brushed  when  possible  and  bits  of  food  reroo%-cd  from  between 
them  with  floss-silk.  Before  and  nfter  the  taking  of  fond  the  bucuil 
cavity  should  be  cleansed.  Careful  toilet  of  tlie  mouth  will  <M>Tne- 
times  overcome  the  patient's  repugnance  to  food  and  may  prevent 
many  unpleasant  complications,  such  as  aphthous  idcer.  thrush, 
parotitis,  and  even  lobar  pneumonia. 

The  mouth  is  kept  moist  and  thirst  assuaged  by  frequent  rinsing 
with  some  aromatic  solution  and  by  moistening  the  lips  with  rose- 
water  or  cold  cream.  Glycerin,  being  hygroscopic,  is  not  suitable  for 
this  purpose.  Mucilaginous  drinks,  by  providing  a  fine  moist  cover- 
ing for  the  fauces,  materially  assist  in  diminishing  thirst.  Carbon- 
ated drinks  containing  some  fruit  juice  are  agreeable,  assisted  pcrhajis 
by  some  diluted  acid  which  acts  as  a  ptyalagog.  Small  pien-s  of  iec 
allowed  to  melt  in  the  moutli  are  often  more  comforting  titan  the 
drinking  of  water.  Tablets  of  sodium  bicarljonate,  especially  if  mildly 
effervescent,  allowed  to  dissolve  on  the  tongue,  may  allay  tliintt 
when  liquids  arc  to  be  restricted.  I'hirst  can  sometimes  be  con- 
trolled psychically.  Opium,  by  reducing  the  irritability  of  the 
thirst  center,  is  the  ideal  medicament,  but  for  obvious  reasons 
should  not  be  used  except  in  cases  of  necessity. 
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Tlie  nails  should  be  kqit  clean  and  trimmed.  T)ie  hair  should  rc< 
ccivc  attention  at  least  once  in  twenty-four  hours.  The  long  hair  of 
women  shtiuld  he  arranged  in  tu-o  loose  plaits,  drawn  well  over  lo 
the  side  and  braided  low  down  just  behind  tlic  car;  the  first  two 
or  three  turns  being  looser  than  the  subsequent  ones  and  the  ends 
being  tied,  'flicsc  may  be  laid  upon  the  pillow  or  in  front  ui»on 
the  chest  or  may  be  fastened  on  the  top  of  the  head.  The  hair 
niusl  be  dressed  before  the  body-Iincn  or  bed-clothes  are  changed  and 
before  any  dressings  or  bandnges  are  applied;  the  pillfjw  being  pro- 
tected by  a  towel.  Instead  of  combing  and  brushing  all  tlic  tiatr 
at  once  it  is  better  to  dress  portions  at  dilTerent  times  in  the  day. 
The  hair  should  be  grasped  between  the  head  and  the  comb  or  brush. 
The  latter  is  used  in  an  upw^u-d  direction,  gently  but  firmly,  wttlmut 
jerking  or  pulling,  beginning  first  at  the  ends  and  taking  a  little  of 
the  liair  at  a  time,  Tlic  brush  may  be  sprinkled  with  toilet  vinegar 
or  cologne  water.  The  hair  should  Ik-  waslied  occasionally,  the 
pillow  and  the  patient's  sliouldcrs  being  protected  with  a  rubber 
sheet  on  which  the  hair  is  spread  out  until  dry.  If  the  hair  contain 
parasites,  it  should  be  cut  close  or  even  shaved  off,  esix-L-ially  in  a  man. 
Instead,  the  head  may  be  bound  up  for  two  or  three  days  m  a  cloth 
kept  moisl  with  a  solution  of  carbolic  acid  (1:30  or  1 140)  orof  mer- 
curic chlorid  (i :  500)  or  a  decoction  or  alcoholic  solution  of  larkspur. 
Over  this  is  lo  be  placed  a  cap  of  oiled  muslin,  or  the  pillow  may  be 
protected  by  a  rubber  cloth.  It  is  sometimes  less  troublesome  to 
rub  the  parasiticide  solution  into  the  hair,  which  is  then  wrapped 
in  a  dry  towel  or  cloth.  In  eitlicr  case,  after  the  hair  is  dry.  alcohol 
u  rubbed  about  the  roots. 


ATTIRE 

Clothing  in  bed  need  consist  merely  of  a  night-gown  tor  a  woman 
and  pyjamas  or  a  night-shirt  for  a  man,  although  woolen  under- 
garments may  lie  worn  if  desirable.  Tlie  same  clothes  should  not 
be  worn  day  and  night.  Two  sets,  llierefore,  are  required,  which 
must  be  aired,  dried,  and  warmed  outside  of  the  sick-room  before 
lieing  put  on.  A  patient  who  sits  up  in  bed  should  wear  a  flannel 
vest  under  the  night-gown  or  a  flannel  jacket  or  dressing-sack  over 
it.  The  'Nightingale'  wmp  i»  very  convenient  and  is  eitsily  made 
out  of  two  yards  of  a  double  thickness  of  outing  flannel  of  ordinary 
width.  A  straight  slit  six  inches  deep  is  cut  in  the  middle  of  one' 
side,  the  points  thus  fonncd  being  turned  back  to  fonn  the  collar, 
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and  t>i«  comers  of  tlw  opposite  side  arc  turned  back  to  fonn  cufTs. 
The  edges  arc  bound  or  pinked,  and  buttons  and  bultoiiholcs  arc 
added  to  the  side  on  which  thr  slit  was  niadt.  A  bald-headed  person 
should  wear  a  night-cap.  csi>ecia)ly  if  accuslomcd  to  a  wig. 

To  remove  clothing  in  bed  the  psticnt  is  raised  a  little  and  the 
garments  dntwn  iipwani  well  under  the  nnm.  11ic  neckband  and 
wristbands  having  been  unfastened,  the  sleeves  are  gently  drawn 
ofT,  and  the  giirment  then  stipjied  over  the  head.  Jf  one  side  be 
injured,  the  sleeve  is  first  pulled  off  tlte  arm  of  the  well  side,  which 
is  drawn  buck,  the  shirt  stripped  over  the  head,  and  then  slowly 
and  carefully  drawn  over  the  injured  arm.  Sometimes  the  garment 
is  fu^t  removed  over  the  head  and  then  from  the  arms,  being  taken 
off  the  sound  side  first.  If  an  arm  be  tiandagcd.  itte  sleeve  ttuy  be 
unstitched  and  allowed  to  remain  on.  or  the  sleeve  can  be  opened 
twm  wrist  to  neck,  placed  under  the  arm,  and  fastened  by  means  of 
buttons  or  of  tapes  four  to  six  inches  apart  slitclied  on  cither  side 
of  the  slit.  If  the  pati>.-nt  cannot  be  raised,  the  garment  may  be 
ripped  up  the  middle  in  front  and  provided  with  tapes.  In  retitoving 
a  patient's  clothes  preparatory  to  putting  him  to  bed  great  care 
must  be  used,  especially  if  he  be  unconscious  or  injured.  Ripping 
is  always  preferable  to  cutting.  Suspenders  should  be  unfastened 
beliiiul  as  well  as  in  front.  The  clothing  can  then  be  removed  under 
a  sheet,  coat,  vest  and  shirt,  and  trousers  and  drawers  being  pulled 
off  together.  In  dressing  an  injured  person  the  sloeve  is  drawn 
over  the  affected  arm.  the  shirt  then  passed  over  the  head,  and  the 
well  arm  introduced  into  its  sleeve.  Under  ordinary  circumstances 
the  arms  are  put  into  the  clean  sleeves  as  soon  as  they  ore  taken 
out  of  tile  soiled  garment,  which  is  then  slipped  over  the  head,  while 
the  clcctn  garment  is  slippL'd  on  with  almost  the  same  motion  and 
drawn  down  smoothly  in  the  back.  Another  plan  is  to  pass  the 
fresh  shirt  over  the  head  ufter  the  arms  have  Ijeen  removed  from 
the  old  one.  which  is  pulled  off  over  the  feet  as  tlie  clean  garment 
is  brought  down.  When  the  nightshirt  has  been  slit  in  front,  one 
sleeve  is  slipped  on  as  the  soiled  one  is  removed,  both  garments 
are  then  carried  under  the  shoulders  and  the  arms  taken  out  of  the 
other  sleeve  and  slipped  into  the  fresh  one.  Wlien  several  gnr- 
ments  arc  worn,  they  arc  put  on  together,  one  inside  the  other. 
If  an  arm  lie  bandaged  to  the  chest,  the  free  arm  is  first  put  in  lis 
sJccve  and  the  shirt  tlicn  slipped  over  the  head,  drawn  down  and 
fastened,  tlie  empty  sleeve  lieiiig  fixed  in  front. 
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MOMNG  AND  UI-TING 
When  moved  for  any  purpose,  tlic  palu-nt  must  ain'ays  be  sup- 
ported. If  raised  to  liave  pUluwii  readjusted,  liis  head  is  to  be 
lifted  carcfuUy  and  allowed  to  rest  on  the  shoulder  while  his  back 
is  supported  wiih  the  hand.  Tlie  other  hand  having  arranged  the 
pillows,  the  supporting  arm  easily  and  gently  lays  the  patient  hack. 
To  lift  a  patient  upward  in  bed,  one  hand  is  passed  well  undiT  his 
back,  tlie  upper  part  of  the  ami  and  sliouldcr  supporting  the  heavy 
part  of  his  shoulders,  and  the  other  hand  is  placed  below  his  hips. 
Ilie  patient  assists  if  possible  by  putting  his  amis  around  the  nurse's 
neck,  niis  is  necessary  in  the  less  desirable  method  of  passing  the 
hands  under  his  arms  and  clusping  them  behind  his  shoulders  or 
of  sunply  grasping  him  under  the  arms.  In  another  method,  of 
sliding  the  arms  under  his  pelvis,  the  patient  may  assist  by  pressing 
with  his  liands  and  heels  against  tlie  bed.  Pulling  tlie  under^heet 
upward  on  the  mattress  with  the  patient  on  it  will  accomplish  the 
same  purpose.  Wlien  two  heljiers  are  available,  they  should  stiind  on 
tlic  same  side  of  the  bed.  The  first  places  one  arm  under  the  patient's 
neck  so  that  his  head  rests  upon  it,  the  hand  being  pa.ssed  under  his 
arm  on  the  other  side,  and  the  other  hand  and  arm  under  the  middle 
of  his  back.  The  second  passes  one  arm  tinder  ihe  lower  purl  of 
tlie  patient's  back  and  the  other  under  his  knees.  Then  they  both 
lift  the  pulient  toward  the  head  of  the  bed,  a  thin!  iK-rwrn  siip]K>rting 
a  limb  if  injured.  A  patient  is  placed  in  a  sitting  position  in  bed 
by  t>eing  taken  hold  of  below  or  by  the  pelvis  and  with  n  quick, 
lifting  movement  pushed  upward  in  tlie  bed.  so  that  by  .•ilooplng 
forward  a  little  he  actually  sils  with  the  pelvis  upright  and  hips 
bent.  In  moving  a  patient  from  one  side  of  the  bed  to  the  other, 
one  hand  and  arm  are  carried  obliquely  well  down  under  his  back, 
so  that  the  attendant's  shoulder  siipiK)Tls  his  shoulder,  white  the 
other  hand  b  put  over  and  slipped  well  under  his  other  shoulder, 
Ihc  upper  half  of  his  body  then  Ijeing  genlly  and  evenly  lifted 
over.  The  first  hand  is  then  slipped  under  the  lower  part  of  the 
back,  the  other  just  below  the  hips,  and  the  other  half  of  the 
body  is  moved.  Instead,  the  undersheet  with  the  patient  on  it 
may  be  pulled  over,  or  it  maybe  secured  to  the  mattress  with 
safety-pins  whilst  the  draw-sheet  is  loosened  and  with  the  patient 
on  it  pulled  across  the  bed.  In  transferring  a  patient  from  one 
bed  to  another  the  beds  are  brought  close  together  and  the  under- 
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sheet  loosened  and  drawn  with  the  patient  on  it  over  to  tlw  fr 
bvd.  A  stout  niblter  cloth  nuiy  first  he  poised  beneath  thv  tindcs^ 
sheet  of  the  bed  on  whkh  the  patient  lies  aod  scctired  witli  siifety- 
pins.  extending  over  to  the  fresh  bed  and  covering  the  itilrr^-cohig 
crevice;  or  the  mattress  with  the  peticnt  on  it  may  Rret  be  pulled 
a  little  WAV  over  the  secnnd  bed.  If  the  heads  and  feet  of  the  beds 
are  low,  one  person  may  grasp  the  siteel  abo\'e  and  another  below 
and  the  patient  may  be  lifted  steadily  o\'er.  and  slowly  and  gently 
lowered  in  tlie  fresh  iK-d ;  the  sheet  tlien  (K-iiig  slipped  out.  Tlib  may 
be  done  even  if  the  beds  cannot  be  placed  side  by  side.  If  the 
pntient  lie  ver>'  heavy,  or  if  a  broken  liitib  iiiiift  be  supported,  more 
assistance  is  required.  WTien  the  patient  is  to  be  moved  from  one 
bed  to  another  by  one  person,  lite  distance  should  l>e  made  as  short 
as  possible.  This  may  be  accomplished  by  putting  the  beds  with  the 
heud  of  one  at  the  fool  of  the  olhor,  or  by  placing  them  parallel 
with  the  head  of  one  opposite  the  foot  of  the  other;  so  that  the 
pQlient  can  be  laid  on  the  side  of  the  new  lied  he  occupied  in  the 
old.  After  removing  the  covers  and  drawing  (l»e  sliirt  well  down, 
the  attendant  stands  on  the  side  of  the  patient  opposite  the  painful 
parts,  bending  his  knees,  and  brings  his  lower  arm  as  fur  «s  [x>ssiblc 
under  the  upper  part  of  the  patient's  thighs,  passing  his  other  arm 
under  the  middle  of  the  patient's  back  to  the  otlier  side.  Tbe 
patient  having  placed  his  arms  around  tlie  bearer's  neck  and 
■lluwi'<l  his  K-gs  to  hang  limp,  the  bearer  straightens  his  own 
bent  knees  and  rises,  bending  his  own  spine  backward  until  his 
chest  supports  the  body  of  the  patient.  An  injured  member  or 
the  head  of  an  unconscious  patient  must  be  supported  by  a  second 
helper.  It  is  advisable  to  haw  a  second  helper  stand  on  the 
opposite  side  of  the  fresh  bed  and  by  laying  his  own  luinds  under 
the  patient  assist  in  laying  him  down  gently.  Should  a  patient 
be  ver>'  hea\'y,  lie  nuiy  need  two  to  carry  him.  If  tlie  t>ed  is 
narrow,  the  two  helpers  may  stand  on  opposite  sides  of  it,  pass 
their  anns  under  the  shoulders  and  upper  part  of  the  thighs, 
grasping  each  other's  hands,  and  at  a  given  signal  lift  tlie  patient 
slowly  and  carefully.  A  third  niny  support  the  heail  or  an  injured 
limb.  As  a  rule,  and  always  when  the  bed  is  broad,  Ujc  two  bearers 
stand  on  the  same  side  of  the  patient,  one  placing  his  arras  under  the 
back  of  the  patient,  who  clasps  hira  around  the  neck,  tbe  other  and 
stronger  placing  his  arms  under  the  ]telvis  and  thiglis.  At  the  word 
of  command  they  lift  the  patient,  carr>'ing  him  upon  their  dicsts,  and 
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lay  him  down  with  sunultanrous  movements.  A  third  may  carry  the 
bead,  anil  if  necessarv'  a  fourlti  t}tc  Ic^s.  all  on  Uic  same  side.  Three ' 
persons  may  cany  a  patient,  by  the  Hist  passing  one  nrm  beneath 
the  neck  and  the  other  under  the  shoulder- bbdes,  the  second  pusstng 
one  arm  above  and  the  other  belovr  the  buttocks,  the  third  passing 
lx>th  orms  iiiidi.-r  the  lower  limbs,  ami  all  tnoving  by  small,  (|uiet 
side-steps.  In  liiting  a  patient  off  the  floor,  one  or  two  persons 
kneel  dourn  on  one  side  of  Ihe  palienl  and  slide  their  arms  under 
him  as  in  the  methods  described.  Their  wrists  arc  then  grasped  by 
persons  on  the  other  side  of  the  pntientwhu  R-ndcr  ihem  support  as 
the)-  slowly  rise.  In  transferring  a  patient  to  a  lounge  or  invalid 
chair,  he  is  carried  in  one  of  the  ways  described,  the  lounge  or  chair  ■ 
beuiK  brought  near  and  pbccd  preferably  willi  the  head  of  the  lounge 
or  the  back  of  the  chair  toward  the  foot  of  the  bed.  In  lifting  or 
moving  a  broken  limb  the  haiuls  are  placed  underneath  Ihe  limb, 
grasping  it  lirmly.  one  above  and  the  other  below  the  scat  of  frac- 
ture. 


I'EKDING  THE  SICK 

Tliis  subject  is  fully  considered  in  volume  vi  of  this  series,  but 
eerlaiii  ci 'ti> idem t ions  miiy  here  be  emphasized. 

Observation  should  be  made  of  the  patU-nt's  appetite,  likes  and 
dislikes,  whims  and  fancies,  digestive  ability,  the  limes  when  he  is 
most  faint. and  thequantity  hecangenerallyeat.  Uiekof  desire  for 
food,  due  to  defective  cooking  or  wrong  lime  of  ser\'ing  or  to  dislike 
of  Ute  particular  food  offered,  should  not  be  mistaken  for  luck  of 
appetite. 

The  Food. — Diluting  licjuid  food  Uxt  much  may  so  increase  its 
biUk  that  the  patient  lites  of  swallowing  before  enough  nourishment 
has  bwn  liikcn.  It  is  u»uitlly  better  to  suqmse  a  patienl  than  U>  ask 
hira  what  he  would  like  to  eat.  Twice-cooked  food  should  not  be 
served;  it  is  better  to  cook  but  a  little  at  a  lime.  1'ood  when  ser\'cd 
shoulil  ncitherbc.  nor  look,  greasy ;  broths  shou!<l  always  be  skimmed; 
everything  should  be  fresh  and  properly  cooked  and  srasoncd  Food 
shotild  not  he  kept  in  the  Hck-room.  When  milk  disagrees  or  is  dis- 
tasteful, it  may  be  diluted  with  cfTervescent  water,  made  alkaline  by 
the  addition  of  lime- water  or  of  sodium  biearbomite  (ten  grains  lo  the 
pint),  or  be  diluted  and  pancrcatized,  or  be  substituted  by  kumyss, 
whey,  liuUermilk,  nnd  the  like 

Prepsratioos  for  Feeding. — The  food  sliould  be  prepared  outside 
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In  feeding  helpless  patients,  the  nuriic  passes  tier  hand  bcnrath 
the  pillow  and  slowly  and  gently  raises  the  head,  keeping  it  straight 
(as  a  slight  inclination  to  the  side  may  cause  the  food  tnninout  of  the 
mouth)  and  nut  bending  it  so  far  forward  as  to  make  swallowing 
diHicult.  Tlie  clothes  slmuld  be  protected  by  a  napkin  pluced  nnder 
the  chin.  The  patient  should  not  be  allowed  to  swallow  during  in- 
spiration and  sliould  have  dlisposed  of  one  mouthful  tM-r<ire  ttu-  next 
is  given.  He  may  be  fed  with  an  ordinan-  cup  or  tumbler,  not  more 
than  one  half  full,  with  a  glass  feeding-cup,  or,  especially  when  his 
head  cannot  be  raised,  with  a  tablespoon  or  teaspoon,  a  medicine 
dropper,  a  baby's  feeding  bottle,  or  a  tube  of  glass  or  nibber. 

Unconscious  patients  can  be  given  oiUy  fluid  nourishment. 
Wlten  fed  with  ii  S[x«>n,  not  more  than  a  teaspnonful  »nd  not  less  than 
half  a  dram  should  be  given  at  once.  The  spoon  should  be  passed 
far  back  into  the  mouth,  emptied  slowly,  the  lips  and  nostrils  being 
then  closed.  The  patient  must  be  seen  to  swallow  before  the  prttcesa 
is  repeated.  If  the  jaw  is  set.  a  medicine  dropper  may  be  used.  In 
feeding  children  or  infants,  fluids  may  be  poured  with  a  spoon  into  the 
nostril.  Artificial  feeding  is  often  requirt-d,  a  stomach  tube  being 
passed  througli  the  mouth  or  nose  into  the  esophagus  or  stoinuch. 
Nasal  feeding  is  probably  the  best  method  when  the  patient  is  un- 
con5<rious,  and  may  also  be  employed  for  young  infants,  in  cases  of 
diphtheria,  stomatitis,  or  of  other  painful  throat  alTection,  and  often 
for  the  uisnnc.  A  soft  catheter  is  coated  lightly  witli  olive  oil,  vase- 
lin,  glycerin,  butter,  white  of  egg,  or  milk,  and  passed  gently  through 
the  nostril  down  to  the  esophagus  or  into  the  stomach.  After  mukiiig 
certain  that  it  has  not  entered  the  larynx,  a  funnel  is  attached  to  the 
free  end  and  the  fluid  is  fmiired  in. 

Rectal  feeding  is  sometimes  neecsaary.  It  is  described  fully  in 
volume  VI  of  this  series,  pages  17A  to  178. 

Feeding  by  inunction,  as  in  rubbing  olive  oil,  cod-liver  oil,  and 
cocoa-butter  into  the  skin  of  the  abdomen  and  thighs,  has  some- 
times pnwed  useful  incases  of  extreme  emaciation. 

Intravascular  feeding  has  almost  entirely  given  wny  to  infusion 
with  clinical  saline  solution. 

Hypodermic  feeding  has  t>een  attempted,  but  has  not  pii>%'ed  of 
mm'h  avail.  More  extended  trial  should  be  made  of  the  nutrient 
infusion  method  of  Southgate  Leigh,  who  dissolves  the  whiteof  one 
egg  in  10  or  12  ounces  of  clinicul  saline  solution,  filters  through 
sterile  cotton,  and  administers  by  hypodermoc lysis.     The  solution 


may  be  kepi  on  ice  tor  36  hours,     Before  injcclioo  it  should  be 
vraniicil  by  iniiiicrsing  the  boUlc  in  water  at  alwul  105"  P. 

Care  after  Feeding.— When  i\k  patient  has  finished  eating,  the 
Iray  and  its  contents  should  be  removed  from  the  room  at  once.  Un- 
tasted  food,  tuilf  emptied  cups  or  clusses,  or  5<)iled  disltes,  sliould  never 
be  allowed  to  stund  about  the  sick  room.  After  eating,  the  |xiltent's 
mouth  should  be  rinsed  or  swabbed  out  with  pure  wnter  or  a  mouth- 
wash and  the  lips  thoroughly  dried  with  a  fresh,  clean  napkin.  The 
bed  should  be  kept  free  of  bre:uK'nim)*s.  No  one  except  the 
patient  should  eat  in  the  sick-room. 

A  eertiiin  latitude  might  well  be  given  to  orders  concerning  food  to 
enable  the  nurse  to  var>-  them  according  to  circumstances.  Oflen 
when  a  patient  cannot  take  six  ounces  of  nourishment  every  three 
hours  he  can  be  persuaded  to  lake  an  ounce  every  iKiur  or  a  drum 
ever\-  fifteen  minutes,  Kaintness  may  at  times  be  prevented  by  the 
giving  of  food  outtude  of  the  regular  hours. 

Care  of  Food. — Food  must  always  be  kept  fresh  and  water  must 
be  filtered  and  lioiled.  In  the  absence  nf  11  refrigerator  a  small  basin 
may  be  turned  upside  down  in  a  large  dish-pan  and  a  large  cake  of  ice 
wrapped  in  fkinncl  placed  ujinn  it.  The  food  may  l»e  arranged  about 
the  ice  and  the  whole  covered  with  a  frcslt  napkin  and  kept  near  an 
open  window.  Ice  will  he  kept  longer  in  a  glass  if  suspended  in  n 
piece  of  flannel  in  which  one  or  two  holes  are  made,  and  in  a  pitcher 
if  a  newspaper  be  wrapped  around  the  pitcher.  Any  of  the  fillers 
mentioned  in  previous  chapters  of  this  volume  may  be  used.  Mrs. 
Dacre  Craven,  who  in  her  "Guide  to  District  Nurses'"  tells  how  to  im - 
provise  nearly  every  article  needed  in  the  sick-room,  says  that  u  good 
extemporarv-  fillercanbemadenulofaeommon  tlower-pol  by  placing 
a  piece  of  sponge  in  the  holeat  the  bottom,  laying  over  this  two  inches 
of  ctiarcoal  and  then  two  inches  of  sand,  the  flowerpot  then  being 
placed  over  a  vessel.  She  also  removes  the  unpleasant  and  'flaC 
taste  of  boiled  water  by  pouring  it  when  cold  from  one  jug  to  auother 
a  few  limes. 


Care  of  Bed  Patients 

Tlic  comfort  of  a  patient  confined  to  bed  may  he  increased  greatly 
by  frequently  drawing  the  under-shcct  tight  and  smoothing  out  the 
creases.  If  the  patient  can  raise  himsc-lf.  it  can  be  done  by  one  |)ersnn, 
first  on  one  side  and  then  on  the  other.  Otherwise  two  must  draw  the 
sheet  tight  from  opposite  sides  aiul  en<Is,    Tlic  shin  abo  must  often  be 


CUANOING  TUB   BBD-CLOniSS 


48 1 


dnwn  smooth.  Pillows  sfaould  be  cfaangnl  and  shakrn  up.  If  n«t 
counterin<  licit  ted.  llie  patient  may  occasionally  be  lumcd  carefully 
over  on  bis  side  and  kept  so  Tor  a  little  wliile.  The  back  sliould  fre- 
quently be  examined  to  detect  the  earliest  sign  of  a  bed-sore. 

Urination  must  be  watched.  When  suspended,  it  may  often  be  re- 
excited  by  liot  application.i  over  the  kidneys,  bladder,  cxtcnial  geni- 
tals, or  by  the  placing  of  a  hot  sponge  beneath  the  thighs,  vt  of  hot 
water  in  a  tied-pan  beneath  the  hips,  or  by  the  sound  of  running 
water.  Should  catbeterixution  be  necessar>',  it  shoidd  beregardcd  as 
A  surgical  procedure  and  performed  in  full  view  with  .•itrict  asepitis. 

The  bowels  must  be  kept  open.  In  giving  a  purgative  enema, 
the  l»ed  is  to  Iw  pnitected  by  a  rubber  sheet  and  a  folded  sJieel  or 
towel.  The  patient  should  lie  near  the  edge  of  the  bed  on  bis  left 
iiide  with  his  hips  and  knees  flexed.  Tlie  nozle  of  the  syringe  should 
be  nilcd  and  inserted  vcr>'  gently  into  the  rectum  in  a  direction  up- 
ward and  slightly  backwtird  iind  to  the  left.  No  force  must  be  used; 
perforation  of  llic  rectum  with  almost  instant  death  has  followed  the 
incautious  insertion  of  a  hard  niblier  nozle.  Impacted  feces  may 
be  removed,  if  necessary,  with  a  finger,  the  nail  being  trimmed  vcr>' 
short ;  no  instniment  should  be  used  for  this  purpose.  The  injection 
|diouId  be  given  very  slowly,  with  temporary  suspension  when  it 
^Causes  pain.  After  the  nozle  is  gently  removed  and  a  folded  towel  is 
pressed  against  the  anus,  the  fluid  should  be  retained  for  ten  or  fifteen 
minutes,  l-'or  a  high  enema  a  rectal  tube  or  a  soft  -nibl^er  catheter 
or  a  piece  of  moderately  thick  rubber  tubing  is  best,  but  the  thin 
tubing  of  a  fountain  s>'ringe  may  be  used.  I'he  patient's  head  should 
be  lowere<l  and  his  hips  raised  by  the  placing  of  a  pillow  under  (hem, 
or  the  Sims  or  the  knee-chest  position  may  be  assumed.  The  fool 
of  the  bed  may  tie  raised  on  bricks,  blocks,  chairs,  or  on  a  table. 

Changing  the  Bed-clothes. — A  patient  confined  to  his  bed  sliould 
be  supplied  with  two  beds  if  possible,  each  wilh  its  own  set  of  covers. 
90  that  he  may  pass  the  day  in  one  and  the  night  in  the  other.  The 
clothes  of  the  unoccujiie<]  bed  should  be  aired  outside  nf  ihe  sick- 
room. A  double  bed  may  be  utilized  by  having  the  patient  sleep  in 
one  side  at  a  time  or  by  placing  on  it  two  single  mattresses  and  making 
up  two  separate  beds.  In  a  single  bed  two  mattresses,  if  not  loo 
heavy,  may  Ik-  used,  In  changing  them,  the  mattn-ss  on  which  the 
patient  lies  is  drawn  half-way  o(T  the  bed  and  the  other  put  on  close 
to  this;  then  by  mt-ansof  the  under-sheet  the  patient  is  drawn  upon 
the  fresh  niallress,  which  is  pidlcd  into  position.     Wlieii  but  one  bed 
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and  one  niuttms  are  available,  if  the  patient  is  able  to  tx^  mox-ed  he 
should  be  carefully  wrapped  up  and  placed  on  a  lounge  or  couch  or  io 
an  invalid  chair  or  armchair  wliilc  his  lied  is  l>etng  remade.  It  will 
often  be  necessary',  however,  to  change  the  bed-clotlies  while  the 
paticnt  is  in  bed,  as  fresh  sheets  should  be  supplied  at  least  once  a  day. 
In  doing  IhJs  llie  patient  is  moved  to  one  side  of  the  bed  and  (he  bed- 
clothes ore  loosened,  all  pins  being  carefully  removed.  The  upper 
bedcovers  on  the  opposite  side  of  the  bed  fnim  llie  ]niii«'nt  arc  pushed 
well  over  against  his  back  and  the  undcrcovers  rolled  Icnxlhwisc,  or, 
better,  folded  alternately  backward  and  forward  (as  in  accordion 
plaiting),  right  up  to  the  patient,  thus  laying  bare  at  least  half  the 
mattress.  The  wanned  clean  undcrcovers  are  then  rolled  and  folded 
lengthwise  in  a  ntniliir  manner  for  half  their  width,  and  placed  along- 
side the  soiled  ones,  the  unrolled  half  being  spread  across  the  mat  irvsa 
and  securely  tucked  in  at  the  top,  bottom,  and  sides.  The  upper 
clothing  is  then  spread  out  again  over  the  clean  sheet.  The  patient  b 
now  moved  to  the  clean  side  of  the  bed  or  is  lifted  while  lioth  rolb  arc 
pushed  imder  him.  If  strong  enough,  he  may  raise  himself  by  means 
of  a  bed-crane.  Or  he  may  be  turned  on  his  side  while  the  folded 
sheets  are  tucked  close  up  to  his  back,  then  rolled  gently  over  them, 
and  turned  on  his  other  side  while  they  are  drawn  through.  The 
soiled  undercowrs  are  then  removed  and  the  remaining  half  of  t1 
clean  ones  stretched  out.  smoothed,  and  tucked  in.  The  fresh  upper- 
covers  are  next  spread  over  the  soiled  ones,  which  are  slipped  o 
while  tlie  clean  covers  arc  being  arranged  and  tucked  in.  The  bed 
may  bechanged  from  the  top  instead  of  from  the  side;  (he  upper 
sheet  may  be  put  on  beneath  the  soiled  one:  or  the  clean  upper  sheet 
may  be  drawn  down  over  the  patient  as  the  soiled  sheet  is  reraoxTd. 


QUIIvT  AND  THE  AVOIDANCE  OF  DISTURBANCES 
The  sick-room  should  be  kept  quiet  and  all  unm■eesssl^^■  not? 
avoided.     Doors  sliould  not  creak,  windows  sliould  not  rattle,  or] 
blinds  or  curtains  flap.    A  fire  should  be  niked  with  a  stick  of  wood, 
coal  put  on  one  piece  at  a  time,  each  wrapped  in  paper  or  laid 
with  a  gloved  hand,  and  ashes  should  be  removed  with  a  woodi 
sliovel.     Rocking-chairs  are  best  out  of  the  sick-room.     Rustling 
drcsses.squeaking  shoes,  jingling  keys,  and  the  like  should  not  be  worn. 
Heavy  and  clumsy  movements  and  stumbling  arc  to  be  avoided. 
Doors  must  be  opened  and  closed  softly  but  promptly.     No 
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should  lean  against,  sit  upon.orunnecesarily  shake  or  even  touch  the 
patient's  bed.  Affectation  of  all  kinds,  such  as  whispering  or  walking 
on  tip-toe,  should  be  avoided.  \Vliis]>erinj!  in  the  sickroom  is  par- 
ticularly tormenting.  Reading  aloud  slowly,  with  clear  enunciation 
and  intelligent  expression,  may  be  permitted,  if  agreeable.  Care  is 
necessary  in  selection  of  reading  matter,  and  the  lime  must  not  be 
prolonged.  Nothing  should  l;e  done  iu  the  patient's  room  after  be 
has  been  settled  for  tlie  night. 


THE  NURSE 
The  personal  qualities  a  nurse  shotild  possess  are:  honesty,  accu- 
racy, obedience,  loyalty,  fidelity,  punctuality,  readiness,  deci.sion, 
adaptability. tact,  discretion,  dignity,  kindliness,  patience,  sympathy, 
gentleness,  hopefulness,  courage,  firmness,  truthfulness,  courtesy, 
self-control,  power  of  obscr\'ati')n.  memory,  resourcefulness,  quicl- 
npss,  skill,  neatness,  modesty,  cleanliness,  and  common  sense. 
Knowledge,  training,  system,  and  experience  are  additional  lequi- 
siles,  as  arc  healtli,  sirenglh.  an<l  eiKhinuice.  It  is  of  llie  utmost 
importance  that  the  nurse  maintain  her  own  health,  not  only  to  pre- 
vent a  breakdown,  but  to  preserve  her  vigor,  ffficiency.  natrhfulness, 
and  keenness,  as  well  as  her  interest  in  and  zeal  for  her  work.  She 
should  have  wholesome,  nourishing  food,  at  regular  inter%'a1s,  about 
seven  hours  of  undisturbed  sleep,  and  not  less  than  one  or  two  liours  a 
day  of  outdoor  exercise.  It  is  to  the  patient's  interest  for  the  physi- 
cian to  see  thai  the  nurse  is  properly  cared  for.  She  should  take  n 
cold  bath  ever>'  morning,  and  u  warm  bath  with  soap  every  night  if 
possible,  once  a  week  at  the  ver>'  least.  The  hands  should  be  washed 
frequently,  sterilized  before  beginning  a  dressing,  and  disinfected 
after  attending  to  the  patient.  The  nails  should  be  cut  short  and 
even  and  kept  scrupulously  clean.  Tlic  hands  must  be  kept  smooth 
and  soft,  for  which  the  application  of  equal  parts  of  glycerin,  alcohol, 
and  mse-watcr  will  be  found  useful.  The  teeth  should  be  cleansed 
and  the  mouth  rinsed  out  on  rising  and  after  each  meal.  Frequent 
gargling  with  a  mild  disinfectant  solution  is  advi.snble.  The  nurse's 
toilet  should  of  course  be  performed  outside  of  the  sick-room.  Any 
cut  or  abrasion  should  receive  immediate  attention.  The  drest 
should  be  clean,  simple,  neat,  pleasing,  and  made  of  a  washable  mate- 
rial. Shoes  should  fit  perfectly  and  should  conform  to  the  rules  laid 
down  under  Personal  Hygiene.     Caps,  aprons,  bibs,  handkerchiefs, 
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collars,  cuffs,  and  sleeves  should  be  white  and  spoUcss.     Ctutchiaes 
should  nc\'CT  l»e  w«ni. 

la  litT  intGrcourse  with  her  patient  the  nurse,  altliough  s>-[npa- 
thctic  and  soothing,  riintild  be  reticent,  often  non-committal,  and 
should  Hvutd  K'Kisip  and  too  ^rcat  intimacy.  Her  relations  with  the 
physician,  however,  sliould  l>e  most  frunk,  honest,  and  straightfor- 
ward. She  shoulil  in  her  daily  report  to  him  give  the  briefest  possible, 
but  complete,  WTiltcn  summary  of  what  hits  hiipp4-ncd  during  <l>e 
preceding  twMityfour  houn.  Numerous  charts  ami  forms  have  been 
devised  for  recording  temperatures,  pulse,  respiration,  tx>w:el  null's* 
mcnis,  and  Ihe  like.  In  mldilion  to  the  gniphic  rcc<irtl  of  tempera- 
ture, there  should  Ijc  sonic  such  form  of  report  as  that  shown  on 
page  485,  which  any  intelligent  person  can  rule  extemporaneoiudy, 
allowing  suRtcient  width  for  legible  entries  in  the  respective  col- 
umns. One  table  can  be  made  fur  the  twenty-four  hours,  but  it  is 
usually  better  to  keep  separate  sheets  for  the  day  (hours  bclweco 
7  A.  M.  and  6  p.  M.,  inclusive)  and  for  the  night  (hours  between 
7  p.  u,  and  6  A.  M.,  inclusive);  adding  the  night  totals  to  the  day 
totals  for  the  complete  summary. 

Some  physicians  prefer,  in  place  of  tabulated  data,  a  running  report 
supplemented  with  a  summar)-  of  the  various  totals  for  twenty-four 
hours. 

UTicn  it  is  impossible  to  obtain  the  constant  services  of  a  trained 
nurse,  the  visiting  of  a  district  nurse  once  or  twice  a  day  will  often  Itc 
preferable  to  tmsldlled  family  nursitig.  Affection  cannot  take  the 
place  of  knowledge  or  tniining,  while  discipline  is  often  indispensable 
to  successful  management. 
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Fevers.  Coinaitsc^nce.  Dueases  of  the  Respiratory  Tract,  Diseases 
of  the  Piiifjtiw  System.  Ntrvotis  and  Mental  Diseasts.  Difgases 
of  the  Circulatory  Apparatus.  Surgical  and  Cynecotogic  .Vxrjtwjj. 
Obsttiric  NMrsing.  .Wursini;  oj  Children.  Nursing  in  Contagious 
Diseases. 

FEVER  NURSING 
Especially  in  fevers  should  the  leeommendations  given  in  Uic  fnre- 
f:ninK  chiipters  he  carried  nul  strictly.  The  patient  must  be  kept 
clean  and  his  mouth  be  washed  out  fiequenlly.  'ITie  nurse,  without 
wailing  for  the  patient  to  ask,  must  regularly  offer  him  cold  (bulled 
or  filtered)  water  to  drink,  giving  at  least  a  quart  in  the  twenty-four 
hours.  Tlie  methnds  of  giving  baths  and  other  hydrothempcutic 
applications  arc  fully  described  in  volume  ix  of  this  series.  The  posi- 
licin  of  nn  unconscious  i«itienl  sh<mld  be  changed  frequently  and  the 
sheets  drawn  taut.  Unless  specially  indicated,  patients  should  not 
be  wakened — certainly  not  at  night — for  nourisljnient  or  trcntmcnt  or 
to  have  the  temperature  taken.  A  delirious  patient  should  not  be 
left  alone  for  a  moment,  and  if  vitilent  or  diitienll  to  restrain,  there 
should  be  two  persons  in  the  room.  A  nurse  with  experience  and 
judgment  is  required.  Patients  should  be  kept  quiet,  at  absolute 
rest.  Physical  and  mental  exertion,  including  useless  talking,  are  to 
be  avoided:  evacuations  must  be  made  in  bed.  ViTien  photophobia 
exists,  light  stiould  be  excluded,  and  in  cases  of  smallpox  and  nieusles 
it  may  be  well  to  color  the  windows  red,  as  with  trtmsluct-nl  paper 
The  directions  given  under  Prophylaxis  of  the  Special  Infections  in 
Section  iv  of  Part  I  of  this  volume  must  be  followed  strictly.  Visi- 
tors should  be  excluded  from  the  sick-room. 


CONVALESCENCE 
The  vijjilancc  of  the  nurse  should  not  relax  during  convalescen 
which  in  a  number  of  diseases  (for  example,  Karlet  fever)  is  the 
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contagious  stage,  and  in  all  is  a  period  of  debility,  necessitating  rest, 
ii{>I)iiil<ling,  [ind  cnrvful  management  to  insure  restoration  of  vigor 
and  to  protect  from  relapses  and  dangerous  sequels.  During  tti^  tif^t 
8t:tge  of  ciinviilcscence  the  patient  is  allowed  to  sit  up  in  b<.-d  sup- 
ported by  pillows  or  a  bead-rest.  During  the  next  stage  he  may  get 
out  tif  bed  for  a  few  minutes  each  day.  prolonging  the  time  sceording 
to  his  reaction.  It  is  difficult  to  generalize  in  this  matter,  the 
strength  of  the  p»tienl  being  the  chief  index.  Careful  obseiA-ation  of 
tlic  pulse,  respirations,  and  temperature  must  be  made.  Ulien  the 
piLtit-nt  is  silling  up,  it  is  usual  to  envelop  him  in  a  comfortable  gown. 
A  blanket  may  be  placed  in  an  easy-chair  reaching  to  the  floor  and 
ftilded  up  over  the  feet.  If  the  patient  isallon'ed  to  go  out  in  the  open 
air,  gray  blankets  may  be  used  for  warmth.  One  evil  to  be  avoided  is 
excilenient,  which  is  readily  brought  about  by  seeing  too  many  rela- 
tives and  friends.  Ample  provision  iimst  be  made  for  sleep  an<l  rest 
during  stated  hours  of  the  day.  and  the  eonvulesccnt  should  relirc 
early  after  taking  a  batli  and  some  slight  nourishment.  The  dietary 
during  the  rarly  period  of  convaU-scence  should  be  limited  to  soft 
foods,  while  later  on.  more  solid  articles  may  be  ingested.  Convales- 
cents sh<iuld  not  be  allowed  to  overexert  themselves,  as  Ihey  become 
exhausted  very  easily.     A  change  of  climate  is  often  necessary. 

In  volume  IV  (on  "Climatolog>")  and  in  volume  vi  (on  "Dicto- 
therapy")  there  are  many  useful  directions  concerning  this  period 
of  various  discuses.  In  addition,  certain  other  precautions  may  be 
emphasized. 

Restrictions  as  to  diet  and  mixion  should  not  be  removed  too  soon, 
after  the  subsidence  of  typhoid  fever.  Liquid  diet  sliould  be  con- 
tinued for  at  least  one  week,  better  for  ten  days,  after  the  evening 
temperature  has  remained  below  99^  P.,  and  semi  liquid  diet,  with 
rest  in  bed,  maintained  for  ten  days  or  two  weeks  longer.  The  feces 
and  urine  must  still  be  disinfected,  and  it  is  often  well  to  administer 
an  appropriate  urinan,'  disinfectant  at  this  time,  tf  it  has  not  been 
given  during  the  period  of  active  disease.  Constipation  is  to  be  con- 
tnilled  by  the  use  of  enemas,  preferably  hot  oil,  followed  by  salitw 
solution;  for  the  use  of  cathartics  is  attended  with  much  risk.  Car- 
diac inadequacy,  anemia,  and  the  like  call  for  appropriate  dietetic  and 
hydrDthem|)cutic  management,  remedial  exercise,  and  sometimes 
tonic  and  ferruginous  medication.  In  mre  cases  fever  is  prolonged 
without  continuing  lesion  and  toxemia,  and  will  not  disappear  until 
the  patient  isallowcd  to  get  up  and  move  around  gently.     It  calls  for 


nkc  discrimination  in  diagnosis  to  recoguiic  instances  of  tliis  kind. 
Typli'tid  fcviT  often  induces  anemia  and  reduces  the  n-ststance  to 
tulK-ioikius  infectiun;  »ppropmie  tuaic  measures,  ferruginous  mcdi- 
catioii,  and  inbalation  exercises,  with  free  exposure  to  fresh  air  and 
»unlii[lit— best  in  the  counlry  nr  al  thr  seashone — are  indicnit-d. 
Rcluni  lo  study  or  work  too  early  after  typhoid  fever  may  lead  to 
iieT\'ous  or  cardiac  disturbances. 

Following  scarlet  fever,  on  account  of  ilie  danger  of  cardiac  com- 
plicutjonsundof  m-phrilis,  rest  is  to  be  continued  fur  a  suHicicni  time. 
The  return  to  solid  forxl.  especially  to  meat.  mt»t  be  gradual,  and 
only  easily  digested  foods  should  be  allowed,  so  tliat  excn-rarntitious 
prodm-ts  may  be  redui-ed  to  a  inintmmu.  Cutiimi>us  activity  is  to  be 
stimulated  by  frequent  bathing  in  warm  or  even  hot  water.  Resi- 
dence in  a  warm  climsite  is  often  indicated  as  a  further  safegimrd 
against  serious  renal  disease. 

During  convalescence  from  measles  care  must  be  exercised  to  pre- 
vent respiratorv'  complications.  An  ei|ii.-ible  temiH-niture  is  dc 
ble.and  until  draquamalion  has  ceased,  confinement  ina  worm  rooi 
is  imperative.  The  best  nutrition  and  general  hygiene  possible  are 
nccMsan,'  in  order  to  counteract  the  special  liability  to  tuberculosis 
that  ijfien  develops. 

Recovery  from  influenza  is  often  protracted,  and  the  greatest  firm- 
ness musi  be  exercised  in  resisting  the  patient's  entreaties  to  be 
allowed  to  go  out  too  early  or  to  resume  work  loo  soon.  Nervous 
sequels,  pulmonar>-  disease,  cardiac  impairment,  loo  often  result  from 
want  of  such  care.  Owing  lo  the  subnonnal  temperature  usual  dur- 
ing convalescence  and  the  extreme  weakness  of  the  patient  pnivision 
must  lie  made  fur  supplying  warmth.  Exposure  to  sudden  lliemial 
changes  is  often  follow'cd  by  evil  consequences.  The  profuse  pcr-i 
spiralion  which  persists  so  long  should  not  be  interfered  with  cxcep 
by  general  tonic  treatment,  but  an  alcohol-quinin  nib  may  be  given 
after  a  prolonged  or  severe  sweat. 

Afler  an  attack  nf  diphtheria,  even  though  the  patient  be  in  per- 
fect health,  active  bacilli  may  still  be  resident  in  the  throat  in  secluded 
areas  like  the  erupts  nf  the  tonsils:  hence  during  convalescence  isola- 
tion and  the  use  of  disinfectant  gargles  must  be  continued.  It  is 
especially  ncces!iar\-  to  guard  against  sudden  cardiac  failure  from 
premature  exertion,  or  even  from  assumption  of  the  upright  posture. 

In  convalescence  from  acute  articular  rheumatism  it  is  necessary 
to  guard  against  cardiac  sequels  and  against  relapses.     The  patient 
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should  renuiin  in  bed  for  at  least  oav  week  after  tbr  temperature  has 
reached  the  normal.  The  temperature  of  the  gick-rooin  should  be  a 
little  h:j;lK-T  when  the  putient  is  up— «bout  70°  F.  Kvcn  after  the 
patient  is  permitted  to  return  to  his  usual  activities,  exposure  to  wet 
must  be  avoided  and  the  clothing  must  be  unusually  warm;  the 
underclothinj;  sluiiil<i  he  of  silk  jireferahly.  or  of  wool.  Tlie  skin  must 
be  kept  active  by  warm  baths  and  friction.  The  diet  should  be 
simple  iind  easily  digested. 

In  convalescence  from  pneumonia  anfl  pleurisy,  hydrotherapy, 
massage  of  the  chest,  and  inhalalion  exercises  should  be  utilized  to 
avert  chronicity,  and  to  prevent  the  persistence  of  a  locus  minorii 
rtsiitfntitt,  inviting  tuberculous  infection.  jVfter bronchopncumoniB 
especially,  repeated  light  blistering  may  be  necessan-  in  addition. 


DISEASES  OF  THE  RESPIRATORY  TRACT 
The  first  requisite  is  to  provide  a  pure  atmosphere  free  frotn  dust. 
Articles  that  attract  dust,  as  books  and  carpet,  should  be  removed 
fntm  the  nw>m.  The  llotirs  and  walls  of  the  sick-roum  should  be 
cleansed  with  a  damp  cloth  and  the  use  of  the  broom  or  duster  must 
be  fifrliidden.  ITie  room  shojild  have  n  sunny  exposure;  its  tem- 
perature should  be  maintained  at  a  definite  point  night  and  day. 
The  illunitnant  should  be  that  which  vitiates  the  atmosphere  least. 
In  laryngitis,  bronchitis,  and  pneumooia  the  air  should  be  kept 
moist,  ami  in  asthma,  as  a  nde.  kept  dr>-.  by  any  of  the  methods  de- 
scribed in  the  chapter  on  the  Sick-room.  A  good  hygrometer  is  a 
ri'lsitively  sensitive  apparatus  with  which  to  test  the  moisture  in 
order  to  determine  the  sleeping  apartment  best  adapted  for  an 
asthmatic;  it  being  a  reeogniz-ed  fact  that  mere  transference  from 
one  room  to  another  in  the  same  dwelling  may  pre\'ent  or  even  in- 
hibit a  paroxysm  of  aidhma.  In  Culifoniia,  paroxysnui  of  bronchial 
asthma  are  coincident  with  increased  humidity  of  the  atmosphere. 

Observations  demonstrate  that  in  phthisiotherapy  air  of  rela- 
tively low  humidity  is  of  the  greatest  importance.  The  crmverse  is 
likewise  true — that  catarrhal  affections  of  the  respiratory  mucosa  are 
more  frequent  in  a  dry  than  in  s  humid  climate.  A  pntient  with 
pidmonary  tubereulosis  should  live  out-of-doors  as  much  as  possible, 
if  convenient  in  a  tent ;  or  if  not.  he  shovdd  sleep  akme  in  a  large,  high- 
ccilcd  room  containing  several  windows,  on  the  sunny  side  of  the 
house.     He  should  be  in  the  sun  as  much  as  possible.     Superalimen- 


tatioD  beins  nccc-ssary.  hr  5hr>utcl  eat  largely  of  nit  rogmous  food, 
milk  brtweeu  meals  and  at  bcdliinr,  aod  ronsiimc  half-a-dozen  nw 
eggs  daily.  Kvgular  exercise  should  be  taken  in  the  open  air,  witb' 
out  piivdit:;  the  point  of  gentle  and  pleasant  faligue.  \\licn  fe^tr  ts 
present,  ahsuhite  rt-Jl  inl>ed  is  required,  and  alwa>-3inftcrt!ic  midday 
meal  there  sliould  be  a  partial  or  complete  rest  of  from  an  bour  and 
a  half  to  three  hours. 

In  pulmonary  bemorrhig*  absolute  rest  is  the  primary  indical 
As  *<>Qn  AS  possible  the  (latient  sliould  be  placed  in  \tctl  or  on  bis 
on  a  lounge  or  eas>'  chair,  with  his  head  and  shoulders  slightly  ele- 
vated to  prevent  imnicdiatc  regiu^itation  of  the  blood  that  ri^cs  in 
his  throat.  During  the  paroxysms  of  blenling  the  head  should  be 
turned  to  the  side  and  the  chin  slightly  clc\'atcd  to  favor  the  exit  of 
blofid.  No  attempt  slinuld  be  made  by  thi-  patient  to  cheek  the  (low 
of  blood,  tliough  he  sliould  try  to  avoid  useless  coughing.  Itiis  of  ice 
miiy  be  kept  in  the  mouth  or  swallotwed.  Food  should  be  cold.  EUid 
given  in  small  quantities  at  intervals  of  about  two  hours.  The  tem- 
penitureof  thi-ronm  should  below.  An  ice-tiag  or  cold  coil  should 
be  applied  to  the  clicst  o\'er  the  area  of  suspected  hemorrhage;  or  a 
piece  of  coar»e  linen  may  be  wrung  out  in  very  cold  water  and  folded 
in  the  shape  of  a  triangle,  the  apex  of  the  triangle  being  plact-d  in  the 
e[)ignstrium  mid  the  base  at  the  neck,  with  the  ends  pressed  into  the 
supraclavicular  regions.  The  bowels  should  be  emptied  by  enema  to 
nvi'id  straining,  flic  patient  must  not  be  allowed  to  talk,  but  tnay, 
when  necessarT,',  say  a  few  words  in  a  labial  whisper,  without  effort. 
Above  all,  the  frightened  patient  must  be  quieted  with  assumnce* 
thut  the  hemorrhage  isof  little  significance.  Wolff  tells  all  his  phthis- 
ical patients,  although  they  have  never  suffered  from  hemoptysis,  of 
the  possibility  of  this  occurrence  und  linds  that  the  vraming  has  a 
decidedly  prophylactic  effect  in  controlling  excitement.  In  sc\'ere 
shock  following  hemoptysis,  nothing  equalsa  rectal  injection  of  a  hot 
saline  solution,  or  about  4  to  6  fluidounces  of  clinical  saline  solution 
with  addition  of  calcium  chlorid  (15  grains  to  4  Ihudounecs)  may  be 
admintstered  subcutancously  by  the  slow  method  (see  volume  ix). 
Jf  the  hemorrhage  is  to  be  controlled  by  physical  means,  one  may  en- 
circle the  arms  or  legs  near  the  trunk  with  a  handkerchief  or  bandage. 
The  pressure  must  not  be  great  enough  to  stop  Ihe  arterial  pulse,  but 
should  be  just  sufficient  to  prevent  the  return  of  the  venous  blood; 
or  fool-baths  may  be  employed  as  a  revulsive  measure.  Knopf 
warmly  advocates  deep,  quiel  respirations  after  the  acute  attack  of 
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TiCntArrliage  has  sub^ded.  for  the  purpose  of  hastening  the  complete 
cessation  of  Uic  bloody  cxpcclonitidns  which  show  a  ti-ndcncy  \o 
become  chronic.  Strapping  the  cbest  on  the  affected  side  may  be 
necessary  to  control  severe  and  repeated  blfeding,  S.  S,  Cohen 
advises  th<r  use  of  calcium  chlorid,  which  may  be  given  with  essence 
of  pepsin,  in  doses  of  fifteen  grains  every  two  liours  for  rn)l  longer 
than  four  days-  Injections  of  gelatin  (2  per  cent,  in  saline  solution) 
have  been  advocated.  Administration  of  adrenal  preparations  is 
without  benefit.  Reports  as  to  the  utility  of  ergot  are  contradic- 
tory. Nitroglycerin  in  very  small  doses  may  be  useful,  as  is  also 
morphin  or  codein — but  we  shall  not  go  furllier  into  drug-treat- 
ment. Cloths  containing  blood  and  sputum  iind  other  infectious 
materbl  must  be  destroyed,  and  sputum  cups  cared  for  as  described 
under  Special  Prophylaxis. 


NERVOUS  AND  MENTAL  DISKASES 
Tlic  nursinR  of  acute  infections  involving  the  nervous  5>'stem  is  the 
same  us  that  described  under  l-'cvcrs.  In  chronic  organic  nervous 
diseases,  as  a  rule,  constant  nursing  is  required  only  after  the  onset  of 
paralysis.  Bed-sores  are  common  in  cases  in  which  the  spinal  cord 
is  involved.  In  addition  to  the  precautions  set  forth  in  preceding 
chapters,  it  is  important  to  move  the  patient  frequently  into  a  differ- 
ent position  in  bed.  to  another  bed,  and.  when  possible,  to  an  arm- 
chair. The  use  of  a  water-bed  is  helpful,  especially  when  the  patient 
cannot  be  moved  much.  One  of  the  many  methods  of  healing  a  bed- 
sore is  to  lay  upon  it  a  piece  of  fine  silver  plate  cut  to  fit.  and 
united  by  a  wire  to  a  piece  of  zinc  of  similar  size,  laid  a  little  nliove 
the  sore,  both  being  fastened  by  adliesivc  strips.  When  the  sphincter 
muscles  arc  panilyxed,  Incontinence  of  unne  and  feces  increatrs 
the  liability  to  bed-sores.  A  certain  quantity  of  urine  can  usually  be 
retained  in  the  bladder,  however,  and  if  the  patient  be  catbeterized 
even,'  thn-c  hours,  he  may  sometimes  be  kept  tolerably  dr>-.  If  this 
ex])cdient  fails,  or  cannot  be  carried  imt,  a  suitable  urinal  must  be 
attached.  Tor  the  cystitis  that,  despite  aseptic  precautions,  usually 
follows  prolonged  catlieteriMtion  in  these  cases,  the  bladder  will  have 
to  be  washed  out.  When  the  feces  are  hard,  retention  usually  occurs, 
instead  of  incontinence,  and  may  require  active  measures  for  its  re- 
lief. In  applying  local  heat  or  cold  extreme  caution  is  necessary 
when  anesthesia  of  the  parts  exists.     A  patient  addicted  to  a  drug- 
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habit  ^opium.  alcohol,  or  the  like)  must  be  closely  watched  la  be  pn- 
ventwl  from  obtaining  the  drug  surrepliliously.     The  niaiuigcmttil 
of  uoconscioutneM  drpfnd)  upon  iis  cnusc.     When  due  tu  cerebral 
anemia  ([iiintiiigi,  the  patient  should  be  laid  on  lii»  ImicIc  with  the 
head  low.    His  clothing  sliould  be  toowoed  and  his  face  spHnUcd 
with  witter.    Ammonia  water  may  be  held  to  the  nose  und  cold  wntci, 
vinegar,  or  brandy  applied  on  the  temples.     If  the  patient  can  swat- 
low,  he  may  be  given  wine,  coffee,  or  ten  to  fifteen  drops  uf  Hofl- 
mann's  »iKidyne.     In  cases  of  cerebral  coogestion  the  head  should 
be  high. and  cold  should  be  applied  to  it  ^  a  hot  foot-bath  iH-ing  >;ivrn  *i 
the  same  time  ami  mustard  poultices  applied  to  the  calves  of  the  legs. 
If  cerebral  hemorrhaga  (apoplexy)  have  occurred.  Uie  treaimeni  ts 
much  the  s:iine.  it  being  of  the  greatest  imporiuiKe  that  Ihe  patient 
be  not  disturbed  at  first,  although  later  his  clolhcs  may  be  gently  re- 
moved.ifnecessan'with  the  knife.   If  mucusaccumulnlein  tbctlircNit, 
the  patient  may  be  turned  partially  on  the  side  and  sup|>orte<l  in  this 
posititm.     Warmth  may  l>e  applied  to  the  extremities.     Venesect )<>ii 
is  often  helpful,  but  this  belongs  to  treatment,  rather  llian  nursing. 
The  management  of  an  epileptic  seizure  consists  in  watching  the 
patient  after  loosening  the  clothing  and  placing  a  pillow  or  ii<>ine  sul>- 
slitute  under  his  hvud.     A  cork,  it  n>ll  of  stiff  piiper,  a  piece  of  india- 
rubber,  a  wedge. — with  a  string  attached  and  fastened  securely  about 
the  auricle,  to  pu-vent  loss  into  the  patient's  throal, — a  bandage,  a 
towel,  or  a  folded  handkerchief  may  be  inserted  between  the  teeth,  Ibe 
lower  jaw  being  depressed  and  the  tongue,  if  caught,  pushed  in,  unless 
this  requires  gical  effort.     Otherwise  tlie  patient  slioukl  lie  let  alone, 
ir  the  fit  be  preceded  by  an  aum,  the  patient  should  l>e  put  quicklv 
into  a  place  of  safety  and  made  to  lie  down ;  and  if  the  aura  l>cgin  in 
an  cxtrt-miiy,  the  attack  may  soniciimcs  be  sli>piK-d  by  Iwlding  the 
limb  tightly  or  tying  a  ligature  around  it  above  the  point  where  tJie 
aura  begins.     An  epileptic  should  not  Ik-  exposed  to  danger  from  Ure 
or  machiner)'.     Abnormal  mental  states  preceding,  following,  nr 
taking  the  place  of  an  epik-ptic  st-tzure  should  be  guarded  against. 
When  delirium  exists  from  any  cause,  the  room  should  be  kept  quiet 
and  usually  to  some  extent  diirkened  as  well.     The  piilicnt  should  be 
caufully  watched,  not  harslily  contradicted,  but  humored,  soolhed, 
and  comforted,  and  pcr&uaded  to  do  what  is  required  by  skilfid  man- 
agenicnt.  often  liy  use  of  his  own  ideas.     Only  rarely  is  physical 
restraint  ncccssaiy,  and  then  the  greatest  aire  must  be  exercised. 
Measures  must  l>e  inken  to  prevent  the  patient  injuring  hunself  or 
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others,  and  there  should  always  be  at  least  one  person  in  the  room. 
Mental  rest  and  fresh  air  are  indicated  in  neurasthenia,  chorea, 
hysteria,  and  hypochondriasis  and  many  other  nervous  diseases. 
Often  physical  rest  is  required  as  well.  The  management  of  such 
cases  includes  electrotherapy  (see  vols,  i  and  11  of  this  series),  dieto- 
therapy  (see  vol.  vi),  mechanotherapy  (see  vol.  vii),  hydrotherapy 
(see  vol.  i.x),  and  rest  and  mental  therapeutics  (see  vol.  viii).  The 
nurse  for  cases  of  functional  nervous  disorders  must  have  a  strong 
body  and  a  fortunate  balance  of  moral  and  intellectual  faculties. 
The  qualities  particularly  required  are  tact,  decision,  firmness  com- 
bined with  gentleness,  and  a  good  temper.  Especially  must  the 
nurse  be  intelligent,  educated,  modest,  neat,  and  refined. 

Alienation. — Whether  an  insane  patient  should  be  treated  at 
home  or  in  a  hospital  or  asylum  depends  upon  the  form  of  the  aliena- 
tion and  the  facilities  for  taking  care  of  the  patient,  including  the 
provision  of  efficient  nurses  or  attendants.  Cases  of  senile  and  sec- 
ondary dementia,  idiocy,  and  imbecility  can  usually  be  cared  for  at 
home  without  requiring  the  services  of  a  trained  nurse  or  attendant, 
hiild  melancholia,  common  acute  mania,  when  not  too  severe,  and 
some  forms  of  hysterical  insanity  can  be  treated  in  a  private  house 
with  ultimate  chances  of  recovery.  A  patient  who  is  dangerouB 
to  himself  or  others  should  never  be  treated  at  home  if  he  cannot  be 
constantly  watched  by  skilled  attendants.  When  two  or  more 
attendants  are  in  charge,  one  should  be  put  in  chief  authority  and 
made  responsible  for  the  case.  Certain  general  principles  must  be 
observed  in  dealing  with  the  insane.  Lying  and  deceit  must  be 
avoided  whenever  possible,  and  no  promise  made  that  cannot  be 
fulfilled.  A  certain  reticence  and  caution  in  speech,  however,  should 
be  exercised,  and  irritating  influences,  whether  books,  letters,  or 
visitors,  kept  away  from  the  patient.  It  should  be  remembered  that 
delusions  and  hallucinations  cannot  be  dispelled  by  argument,  but 
instead  become  more  fixed,  as  a  result  of  the  excitation  of  the  patient. 
The  sufferer,  therefore,  should  not  be  contradicted  or  ridiculed  because 
of  his  delusions,  nor,  on  the  other  hand,  should  he  be  encouraged  in 
them.  He  should  apparently  be  regarded  and  treated  as  if  in  his  right 
mind,  and  should  receive  the  social  respect  due  to  his  position.  Unre- 
laxingcare  is  necessary  to  prevent  a  patient  from  injuring  himself. 
All  instruments  with  which  he  can  inSict  a  hurt  and  all  medicines 
must  be  kept  out  of  his  way,  and  never  must  the  patient  be  allowed  out 
of  sight.     If  the  patient  exhibit  mutilating,  suicidal,  or  homicidal  ten- 
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deodn,  Ifae  number  of  attendants  should  be  increased  and  the  rtoth- 
i]i(  and  bed  sbuitld  be  searched  frequently,  CleanlJaets  nf  \tnih 
patient  and  Rune  is  inportuil.  Tlie  nurse  nmy  have  to  wash  anJ 
divtt  tlK  patient.  Cases  of  idiocy  and  dementia  usually  are  par- 
lintlarh' dirty.  The  teniiwniturcof  ihc  wultT  tniiM  nlway^l^e  lesleil 
before  a  bath  b  given.  Occupation,  amusement,  urnl  educaliooal 
training  arc  dow  recognized  as  important  tliempcutic  resouito. 
In  addition  to  being  eocouraged  or  compelled  to  take  care  uf  hit  per- 
son, Ihc  patient  should  be  stimulated  to  engage  in  his  fa\-oritc  w(«k 
with  the  nurse's  suiwrvision  and  assistance;  care  to  a\'oid  ovTrwtirl: 
being  ncccssar>'.  When  the  mental  condition  is  the  result  of  over- 
work, howe\'cr.  absolute  rest,  or  at  least  a  new  ntcihinl  i.f  i-mploy- 
nicnl.  is  often  indicated.  Exercise,  pitiperly  regulated,  should  be 
provided  for,  out-of  doors  vrhem-ver  possilile.  Constipation  must  be 
guarded  against.  Involuntary  evacuations  during  the  night  may 
often  be  prevented  by  a  wunn  water  enema  at  bedtime. 

Feeding  the  Insane. — Insane  patients  should  be  carefully 
watched  when  eating,  us  they  oftcti  tolt  the  food  with  f^rcat  rapid- 
ity ant]  in  enormous  quantity,  upsetting  their  digestive  appamtus  or 
somelimes  choking  tlieiuselves.  Forcible  feeding  may  be  neces- 
sary'. .\  siiiiu-what  dangerous  expedient  is  to  compel  the  nmuth  to 
be  opened  by  force  or  by  holding  the  nostrils  closed,  and  then  to 
pour  in  the  food  quickly.  &ti>ch  better  is  the  use  of  an  esopKigeal  or 
nasal  tube  (see  also  volume  VI).  Previous  part  blorcompleteintrrMlitc- 
tion  of  the  esoptuigeal  tube  will  often  prevent  a  patient  from  forcing 
the  nasal  lube  into  the  mouth,  C.  K.  Mills  advises  that  in  foa-ible  feed- 
ing at  least  three  persons  l>e  employed,  so  tliat  a  violent  struggle  inay 
be  prevented.  Great  care  should  betaken  in  handling  insane  persons, 
many  of  whom  (especially  paretics)  are  predisposed  to  fraclurv  and 
blond  extra\-asation.  \V\\cn  it  is  absolutely  necessar>-  to  L-»ke  hold  of 
a  violent  patient  and  two  attendants  are  avaibblc.  one  may  attract 
the  ixitieiil's  attention  in  front  while  the  other  fnim  behim]  thn>ws 
the  arms  around  him  or  setites  his  arms  above  the  elbows.  Mechani- 
cal restraint  is  little  used  at  the  present  day,  but  nccasicmally  is 
necessary  tn  prevent  the  patients  fn)m  injuring  themselves  or  others. 
The  straight-jacket  was  abolished  by  law  tn  Great  Dritain  fifty 
years  ago,  but  b  used  in  America  and  on  the  continent  of  Gumpe. 
Huffs  are  employed  sometimes  in  those  rare  cases  in  which  a  patient 
ordinarily  quiet  is  known  to  be  liable  to  seizures  in  which  he  will 
suddenly  attack  tliosc  near  him.     Apparatus  for  strapping  a  pa- 
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tient  in  bed  without  exercise  of  cruelly  can  be  obtained  of  any  in- 
stmmcnt- maker.  Bandages  or  ribbons  may  be  used  for  tyiuK  the 
pmifnl's  hiiiifls  to  the  sides  of  ihe  bc-d.  Most  cnimncmly.  patients 
arc  restrained  by  sheets,  llie  restraining  sheet,  which  may  be 
used  in  the  case  of  delirious  i^itients.  is  securely  fastened  to  llie 
sides  of  the  bed  for  its  whole  length.  Two  slieets  may  be  rolled  into 
cords;  the  middle  of  one  is  placed  behind  the  patient's  neck,  and 
the  ends  arc  brought  forward  in  front  of  the  shoulders,  passed  back 
under  the  armpits,  and  then  secured  to  the  upixr  p«rt  nf  the  bed. 
T!ie  middle  of  the  second  sheet  is  laid  over  the  patient's  ankles, 
which  arc  approximated ;  each  end  is  then  made  to  encircle  the 
limb  nearest  to  it.  and.  being  brought  down  over  the  transverse 
piirlion  Ijt-twcen  the  feet,  is  fastened  to  the  foot  of  the  bed.  Another 
way  of  connning  the  legs  is  to  pass  a  folded  sheet  acrofis  the  legs  antl 
ankles  and  fasten  it  to  the  sides  of  the  l>ed.  The  patient  maybe 
wrapped  in  a  sheet  or  sewed  in  a  blanket  or  sheet,  the  bag  thus  funned 
being  pinned  together  at  the  shoulder  with  safety-pins.  This 
method  is  often  employed  when  administering  food  i>r  medicine  to  a 
refractory  patient,  especially  in  the  case  of  children.  The  best 
method  of  restraint,  however,  is  finn  holding  by  the  hands  of 
skilled  attendants.  Instead  of  restraining  a  patient,  many  confine 
him  in  a  padditl  cell  or  in  a  small  room,  with  a  mattress  laid  on  the 
Boor,  but  otherwise  devoid  of  furniture  and  movable  objects ;  the  win- 
dows being  securely  sereene<l,  barred,  or  protected  with  mattresses, 
cushions,  or  boards,  that  may  be  taken  from  bedsteads  or  from  the 
backs  of  wardn>bes,  The  patient  is  watched  through  a  small  hole 
bored  in  an  angle  of  the  panel  of  the  door.  An  illustration  of  the 
advances  miide  in  the  care  of  violent  jxitients  is  afforded  by  the  acute 
wards  of  the  Insane  Department  of  the  Pliiladclphia  Hospital  under 
the  management  of  Dr.  Daniel  Iv,  Hughes.  A  number  of  smidl  cells, 
originally  intended  for  the  sj'stcm  just  described,  but  whose  doors  arc 
now  never  closed,  open  on  n  c«rri<lor.  The  cells  are  used  only  for 
patients  whose  condition  of  excitement  demands  isolation.  At  one 
end  of  the  corridor  in  a  large  room,  evidently  designed  for  a  living- 
room,  beds  arc  arranged  in  rows,  where  the  patients  lie.  Absolutely 
no  Te'§trHining  mechanism  is  used,  and  only  on  rare  occasions  arc  the 
patients  rcstniined  by  sheets.  Attendants,  who  arc  nurses  rather  than 
keepers,  are  on  duty  in  this  ward  in  sufficient  number.  When  a  pa- 
tient becomes  at  all  excited,  he  is  sent  immediately  to  the  acute  ward, 
put  to  bed,  and  given  dietetic,  climinative,  and  sedative  treatment. 


DISEASES  OF  THE  CIRCULATORY 

Al^iilutr  irst  in  bed  sffords  some  of  the  si  _ 
cardiac  tiM-nipcutics.  By  this  method  alone  tho  s>-mptom5 1'(  UHiti^ 
coRipcnwiIiot]  may  ofttimcs  be  relieved,  and  but  two  or  ihrtv  wveks 
of  rest  u^tulty  sufQce  to  aiiuin  the  object.  Tlie  mjiinlcnanoc  of  srcff- 
tion  nnd  excretion  in  such  cases  is  of  Ujc  highest  iiu|>oriunce.  and 
lh<-w  fimctioni  must  be  watched  cartfulty  b>-  the  nitrse.  la  acute 
rhaumatism,  and  other  infections  with  tendency-  to  cardiac  cT>mpU- 
cations.  rest  may  avert  the  danger.  In  pericarditis  rest  in  llie 
horizontal  posture  diminishes  the  altrilinii  of  the  inflamed  surfaces 
againsi  each  other  and  cardiac  octivily  is  lessened  by  wime  17.180 
bests  in  the  twenty-four  hours;  the  tendency  to  effusion  islbusrotich 
diminislted  and  resolution  is  encouraged. 

The  most  rational  and  effective  treatment  in  early  cases  of 
aneurysm  of  the  aorta  is  the  method  sit^sested  b>-  Tufnell.  the 
essentials  being  rest  and  a  restricted  diet.  The  piiticnt  intutt  lie 
placed  in  a  light  and  well-ventilated  room  on  a  prepared  bed.  where 
he  must  be  content  to  remain  for  eight  or  ten  weeks  in  the  hori- 
tontal  [jositton  and  not  even  for  a  moment  assume  the  erecl  pcfsture. 
In  the  horizontal  position  the  normal  heart  beats  twelve  times  less  in  a 
minute  than  when  the  erect  position  is  maintained;  in  disease,  thb 
diderencc  amounts  to  twenty  or  more  beats.  It  is  this  decided  re- 
duction in  cardiac  puliation  that  determines  the  firwit  ad\^antagenf 
the  treatment.  Mental  quiet  ^ould  be  enjoined,  for  all  emotinas 
dircclly  influence  the  heart.  The  epigram  of  Peicr  is  worth  repeti- 
tion: "The  physical  heart  islhecotmterpart  of  a  moral  heart." 

In  cases  of  hemorrhage  of  various  origin  it  is  often  of  great  im- 
portance to  restrict  the  ingestion  of  fluids.  In  such  instances.  smaJl 
pieces  of  ice  melting  in  the  mouth  allay  thirst,  and  a  huir-otmcc  or 
an  otmcc  of  water  or  liquid  food  e^■e^y  hour  or  two  while  the  patient 
is  awake,  supplies  the  minimum  of  fluid  necessary  to  life 
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SURGICAL  AND  GYNECOLOGIC  NURSING;  OPERATIONS: 

DRESSINGS 
In  surgical  affections  rest,  temperature,  fresh  air,  sunlight,   and 
appropriate  food  arc  recognized  factors  in  modifying  tlic  process  of 
repair.     Thus,  in  cold  weather,  when  doors  and  windows  are  closed, 
the  healing  of  wounds  is  retarded. 
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Pr«pArKtioDS  for  Operation 

The  Room.— A  well-enuippcd  hospital  tiliould  be  provided  with  at 
least  thref  rtprrnting  rooms,  one  for  general  work,  one  for  abdominal 
sections,  and  one  for  operations  upon  septic  cases.  The  walls,  cell- 
ing, and  floor  should  be  hard  and  sniotjlh,  without  comers  or  projec- 
tions, and  of  materials  that  will  endure  frequent  cleaitsing  wiih  anti- 
septics. The  room  should  hitve  wide  windows,  on  the  norlh  side 
only,  extending  upward  as  hiRh  as  possible,  and  should  be  providetl 
with  both  gas  and  electric  light.  A  skylight  may  be  an  additional 
advantage.  In  addition  to  the  fixed  tight,  there  sliould  be  a  nioviible 
light,  preferably  electric.  The  ventilation  of  the  operating  room 
should  be  independent  of  that  of  the  rest  of  the  building.  It  may 
he  heated  by  direct  radiation  from  steam  or  hot-water  pipes.  iHit 
from  a  hot-air  register;  an  open  fireplace  is  desirable.  The  temper- 
ature should  be  fn>m  70"  to  80°  I'.,  depending  upon  the  nature  of 
the  operation.     Drainage  should  be  perfect. 

An  improvised  operation  room  in  a  private  house  must  be  the 
best  pcrmitlcd  by  the  circumstances.  It  should  be  as  large,  clean, 
airy,  and  light  as  possible,  and  should  not  communicate  with  a  bath- 
room or  closet,  though  it  may  conveniently  be  on  the  same  floor.  All 
pictures,  cariH-t.curt.iins,  and  siiperflunusfumiture  should  be  removed. 
When  the  carpet  cannot  be  taken  up,  oilcloth  or  newspapers  covered 
with  a  sheet  may  be  pinned  over  it.  The  window-panes  should  be 
painted  with  whiting,  or  across  the  lower  portion  of  the  window  a 
ciirlain  or  newspaper  should  be  fastened  so  Mint  no  view  within  is 
obtained  from  the  outside.  The  room  should  be  made  as  aseptic  as 
possible.  On  the  day  pn-ceding  Ihe  operation  it  should  be  thoroughly 
disinfected,  after  remaining  undisturbed  for  at  least  ten  hours  to 
allow  the  dust  to  settle.  The  walls  and  ceilings  must  be  rubbed 
down  thoninghly  with  bread  crumbs,  which  arc  eventunlly  destroyed 
by  fire.  If  possible,  whitewashed  walls  are  given  a  new  coat.  All 
the  furniture  in  the  room,  the  floor  and  woodwork,  and  the  u-nlis,  if 
not  papered,  are  scrubbed  with  warm  water  and  soap  and  then  witli 
a  disinfectant  solution.  More  thorough  sterilization  of  an  impro- 
vised operating  room  may  be  attained  by  means  of  fumigation  with 
formaldehyde  gas.  On  the  muminE  "f  the  operation  the  room  should 
again  be  gone  over  with  a  damp  cloth  wrung  out  of  a  disinfectant 
solutiim. 

The  operating-table  preferably  should  be  of  glass  or  iron,  capable 
of  easily  being  arranged  for  the  Trendelenburg  posture.  If  possible, 
V— 3* 
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the  Ubl«  slitnild  be  about  37  inclics  high  and  75  inches  mdc-    An 
oprration  tabic  may  be  improrited  willi  a   plain   narrow  wooden 
table,  Of  two  placed  end  to  end,  or  one  placed  acrciss  the  ticad  of  the 
other ;  or  tlin:«  chairs  with  two  plunks,  a  leaf  from  an  extcnsk>ii  table, 
or  an  inining-tKiiird.  laid  acrooa  them,  may  be  made  to  serve.    Tbe 
Tread«l«nburg  position  may  be  obtained  by  raising  the  lower  cod 
of  the  taljle  by  itiejtiis  of  ctiairs  or  boxes,  or  by  fastening  on  the  tabic 
a  chair  inverted  so  that  it  rests  upon  the  front  of  its  seat  and  tlie  top 
of  its  back,  the  latter  beinf;  nearer  the  head  of  the  tabic.     The  tabic 
is  covered  with  a  clean,  thick,  folded  blanket,  over  which  is  placed  a 
piece  of  rubber  cloth,  mackintosh,  oilcloth,  or  ev-cn  paper,  and  r<vn- 
this  a  clean  sheet.     A  pillow  is  laid  at  the  bead  of  the  table  and  a 
folded  blanket  and  sheet  at  the  foot.    Itw  table  is  placed  where  the 
best  light — oatunil  or  artificial — will  fall  on  the  site  of  operation.     An 
operatiag-pad  is  often  pkiced  so  ns  to  lie  under  the  part  to  be  oper- 
ated on,  and,  when  a  Kelly  pad  cannot  be  had.  may  be  iniprovi»d 
out  of  a  twisted  slieet  pinned  to  the  covering  of  iIk^  tabic  in  the  shape 
of  and  repiTSenting  Uic  raised  edges  of  the  Kelly  pad.     A  piece  of 
rubber  cloth  is  then  laid  over  this  and  tucked  in  under  tbe  outer  side 
of  the  twisted  sheet  and  hung  over  the  edge  of  the  table  to  represent 
tbe  apron  of  the  pad,  its  end  rrsltng  over  a  slop- jar  or  wastc-buckel 
Wlien  a  large  quantity  of  fluid  is  to  be  drawn  off.  a  large  foot-tub 
should  be  placed  beneath  the  table.     Portable  stands — at  least  tliree 
— are  required,  made  of  glass  or  steel  or  iniprovtsed  out  of  MiudI 
tables.     If  xTimishcd,  the  tables  cannot  be  scrubbed,  but  instead, 
should  lie  covered  with  linen  or  cheese-cloth  wrung  out  of  a  disinfec- 
tant solution.     One  of  these  should  be  placed  a  little  to  the  right  and 
just  hack  of  the  operator  to  support  a  liowl  of  water  for  rinsing  his 
hands.     Basins  arc  needed.     They  are  made  usually  of  agate  or 
enameled  wiire,  occitsionally  of  copper  or  block  tin.  although  chin^i 
and  earthenware  may  be  used.     Instrument  trays  should   t>e  of 
thick  glass,  porcclainware,  or  agateware,  but  a  cliina  plate,  a  basiu.  a 
tin  dish,  or  a  flat  bit ke  pan  may  have  to  be  used  instead,     ^-vetal 
pitchers  should  be  at  hand,  preferably  quart-size  and  of  agateware; 
in  the  absence  of  many  pitchers,  sterile  water  may  he  stored  in  nevj 
clean  butter -crocks,  pails,  or  buckets.     Wide,  though  not  very  higl 
glass  jars  tvilh  screw-tops  are  the  best  receptacles  for  sterile  dress- 
ings, but  in  their  absence  crocks  can  be  used.   Foot-Stools  arc  some- 
times needed,  but  niiiy  be  improvised  out  of  wooden  boxes.     A  lull 
stool  is  required  for  the  aneslhetizer.     A  washstand  is  a  necessity, — 
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a  fixed  washstand  with  a  supply  of  hot  and  cold  water  and  operated 
by  a  treadle  being  most  convenient  in  a  hospital, — but  should  not  be 
connected  with  a  sewer.  Soap  and  sterile  nail-brushes  should  be 
provided.  Agateware  slop-buckets  are  the  best,  but  earthenware, 
or  even  ordinary  wooden  buckets,  will  often  answer. 

In  hospitals  there  is  usually  a  special  apparatus  for  supplying 
sterile  water  in  large  quantities,  but  in  a  private  house  a  new  wash- 
boiler  or  a  large  new  kettle  may  be  used.  Immediately  preceding 
any  operation  a  large  quantity  of  water  must  be  boiled  and  placed  in 
covered  pitchers  or  other  covered  receptacles  to  cool.  An  oxygen 
apparatus,  an  electric  (faradaic)  battery,  and  a  reliable  clock  may 
prove  of  service.  A  light  screen  may  be  placed  across  the  door  of 
the  room  to  prevent  drafts,  and,  when  the  sick-room  is  utilized 
as  an  operation  room,  should  be  placed  before  the  bed  so  that  the 
patient  is  not  permitted  to  observe  the  preparations  for  the  operation. 
A  hypodermic  syringe  and  a  supply  of  camphorated  oil,  brandy, 
nitroglycerin,  and  tablets  of  strychnin,  morphin,  atropin,  etc.,  sand- 
bags or  extra  horsehair  pillows,  and  means  for  supplying  artificial 
heat  should  be  in  readiness. 

The  patient's  bed  must  be  prepared  before  the  operation  is  begun. 
It  is  made  as  described  in  the  chapter  on  the  Sick-room,  with  the  addi- 
tion of  a  single  blanket  placed  beneath  the  upper  sheet,  and  to  be  re- 
moved after  the  patient  has  reacted.  The  pillows  are  removed  and  a 
towel  pinned  in  their  place.  On  one  side  the  covers  are  folded  back 
to  the  edge  of  the  mattress  and  not  tucked  in.  Hot -water  cans  are 
placed  in  the  bed,  to  be  removed  just  before  the  patient  is  put  in. 
What  is  known  as  the  divided  bed  is  often  prepared  for  abdominal 
cases,  two  sheets  and  two  single  blankets  being  doubled  and  so  placed 
over  the  patient  that  they  meet  in  the  center,  the  sheets  first  and  then 
the  blankets.  Over  the  upper  clothing,  divided  into  two  distinct 
halves  by  this  arrangement,  the  spread  is  put  on  as  usual.  In  cases 
of  fracture  or  spinal  disease,  to  render  the  bed  firm  and  prevent  sag- 
ging, a  wide  board,  a  table-leaf,  slats,  or  an  ironing-board  may  be 
placed  across  the  middle  of  the  bed  under  the  mattress. 

Instruments,  Ligatures,  and  Sutures. — Instruments  designed 
for  aseptic  work  should  be  of  metal,  simple  in  construction  and  with 
smooth  surfaces.  The  various  methods  of  sterilization  have  been 
described  in  chapter  xii  of  Part  I.  Instruments  exposed  to  steam 
invariably  rust.  Baking  in  a  hot-air  oven  injures  the  temper  of 
the  steel,  dulls  the  edges  of  cutting  instruments,  and  is  inferior  to 
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boding.  ImnKTSion  of  instnunciils  m  an  antiseptic  solulian  if 
not  lo  be  dqimded  on.  In  emcrj^cnc)-  cases  when  time  b  a  consid- 
criiliitn.  inslrmncnls  may  b*-  strriliirtl  quickly  by  placinR  ihcni  in  a 
pan  and  pouring  ovt-r  ttiem  a  umall  c|uantily  of  alcnhnl.  whicb  b  tbco 
ignited.  Tlic  atcobol  is  atknrcd  lo  burn  for  not  longer  thnn  half  a 
minute,  olhcrwise  thfrt-  is  (lantjcr  of  -.ifTti-liiiK  the  tt-mficr  of  Uic  tn- 
slniini-nis.  Tbe  Immarsion  of  instmments  in  boiling  water  for  fifteen 
or  thirty  minutes  is  an  effective  nu-tbod  of  sterilization.  To  prcvoit 
the  steel  from  rusting  and  to  kt-cp  the  instruments  bright,  a  (easpoon- 
ful  of  sixlium  carlx>n:ite  »h<'ul(i  t>u  n(l(IM  to  a  quart  of  the  water. 
Tliere  arc  ntany  convenient  fomis  of  apparatus  for  the  sIcHlixatioB  of 
instruments,  but  a  tin  pui)  ur  kt-itle  will  serve,  in  which  c\'ent  re- 
iiinval  of  tbe  instruments  is  facilitated,  if  before  inuuersinn  in  ihr 
water  they  arc  wrapped  in  a  towel  or  introduced  into  a  bag.  After 
removal  from  the  boiling  water  the  instruments  arc  transferred  wHth- 
out  handling  to  trays  eontuiniiig  sterile  water  or  a  i  jmt  cent.  carlM>lic 
acid  or  sterile  soda  solution.  Knives  are  boiled  for  only  three  to  five 
minutes  or  arc  placed  in  a  solution  of  carbolic  acid,  tbe  blades  alwajn 
being  wrapped  in  cotton. 

After  use.  instruments  should  be  washed  with  soap  and  hot  water, 
bnished  with  a  nail-bnisli  or  jeweler's  brush,  and.  after  a  septic  open- 
tion.  timst  again  be  boiled  before  being  placed  in  the  instrument  case. 

Hard-rubber  goods  cannot  lie  iKiiled,  but  arc  washed  in  soap  and 
warm  water  and  then  kept  in  a  disinfectant  solution  until  ready  for 
use.  Hiiidened  rubber  goods  may  be  restored  to  their  ordinar\" 
elasticity  by  soaking  them  in  a  mixture  of  i  pari  of  ammonia  to  3  or  3 
parts  of  water  from  ten  to  thirty  minutes.  Soft-rubber  articles  can 
be  boiled  in  a  saturated  solution  of  ammonium  sulphate  or  sodium 
chlorid  without  itmlcrgoing  deterioration. 

For  ligatures  and  sutures  catgut  is  the  best  material,  but  owing 
to  the  difficulty  in  its  sterilization  its  use  has  been  dispensed  with 
by  niiiny  surgeons.  Put  up  in  hermetically  scaled  tubes  by  reliable  M 
makers  it  is  usually  W  'j*"  depended  on.  The  tube  is  slerilixed.  broken  ™ 
in  an  aseptic  towel,  and  the  catgut  dropped  into  a  dish  of  sterile 
water.  Catgut  must  be  kept  in  alcohol  or  other  disinfectant  solution. 
Silk  and  silkworm-gut  may  be  sterilized  in  boiling  water,  ereolin. 
lysol.  or  merairic  chlorid  solution  ( i  :  1000).  Or  they  may  be  intro- 
duced into  test-tubes  plugged  with  cotton,  or  filled  with  alcohol  and 
tightly  corked,  and  sleiimetl  in  the  sicrilizer.  Horsehair  makes  a 
good  suture.    Tbe  hair  is  washed  in  warm  water  with  soap,  then  rinsed 
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in  alcohol  and  sterilized  by  steam.  Silv«r  wire  is  prepared  by  scrub- 
bing in  snap  and  hot  water  an<l  boiling  in  a  1  per  cent.  mkIiiiri  car* 
bonate  solution  for  thirty  minutes.  Some  prefer  before  using  the 
wire  to  heat  it  in  an  alcohnl  llame,  whieh  anneals  it  and  makes  it  less 
friable.  All  suture  materials  can  usually  be  purchased  already  ster- 
ilized. 

Dressings. — Materials  employed  for  dressings,  such  as  absorbent 
cotton  and  antiseptic  gaiue,  may  Iw  obtained  from  some  Irustvrorthy 
manufacturtT  ahcady  cut  and  sterilized.  Dressings  may  be  made 
Irotn  gauze  nr  ordinary  cheesecloth  which  hiis  been  boiled  in  a  i  |ht 
cent,  soda  solution,  rinsed,  dried,  and  laid  upon  a  sterile  towel.  Tlic 
nurse,  wearing  a  sterile  gown,  and  with  sterile  h.tnds,  using  n  sterile 
pair  of  scissors,  then  cuts  it  into  strips  six  to  eight  inches  long  and  four 
inches  wide  for  dressing  wounds ;  and  into  strips  eul  bias  one  yard 
long  and  one  inch  wide  for  cleansing  a  glass  drainage  tube:  and  from 
half-an-inch  to  six  inches  in  width  and  one  yard  to  ihree  yards  or  more 
in  lenglli  for  packing  a  cavity.  Bichic rid  gauze  is  made  by  immersing 
plain  gauze  for  thirty-six  hours  in  a  t  :  500  biohlorid  solution;  and 
i<)d[>fiinn  gauze  by  satumling  the  gauze  wrung  nui  of  biclilorid  with  a 
mixture  of  alcohol  (2  ounces),  glycerin  (3  ounces),  and  iodoform  (8 
drams).  Pads  are  made  by  eiitling  gauw  into  pieces  fi>nr  inches 
square,  which  are  rolled  loosely  in  the  fonn  of  balls,  the  free  ends  being 
twisted  and  tucked  in,  or  into  oblong  pieces,  the  edge  on  one  side  being 
lumcd  over  for  about  two  inches,  the  two  adjoining  sides  folded  over 
this,  and  the  edge  of  the  remaining  side  slipped  into  the  fold  opposite 
it,  thus  completing  the  square.  Cotton  mops  are  made  by  taking  a 
piece  of  gauze  6  inches  square,  placing  in  the  center  a  piece  of  absor- 
bent cotton  rolled  in  a  hall  two  inches  in  diameter,  and  tying  the 
gauze  like  a  sack  around  the  cotton  by  means  of  a  string.  I'or  ab- 
dominal operations,  pads  six  to  twelve  inches  square  are  made  of 
'■eight  thicknesses  of  gauze  with  the  edges  turned  in  and  hemmed  and 
a  pieceof  tape  or  knitting  cot  ton  eighteen  inches  long  attached  to  one 
comer.  'ITicse  are  made  up  into  packages  each  containing  a  definite 
numlM^r,  and  are  counted  si-venil  times  before  being  wrapiH-d  up,  after 
being  taken  out.  and  again  before  the  abdominal  wound  is  closed. 
Larger  pads  similiirly  rande  are  used  fi>r  protecting  the  intestines. 
Gauze  fails  to  absorb  as  readily  as  marine  sponges.  When  these  are 
employed,  new  ones  should  be  used  at  each  operation.  They  sliould 
first  be  pounded  in  a  stout  cloth  and  thoroughly  rinsed,  then  soaked 
in  a  solution  of  hydrochloric  acid  (1  :  64)  for  twelve  hours,  woslictl  in 
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fnrqumtljr  cliuigcd  wuni  water,  mmI  soaknl  in  a  saturalcd  wititbn 
of  potajMOB  pomainanatc  for  (iftmi  minuter.  Thtr.-  arr  thn  tm- 
mmtA  in  a  warn  ntuniEd  wlutiua  of  oxalic  acid  until  tlic  color oi 
tbe  penaancamtc  b  mno%-«l,  riiurd  in  sterile  waitrr.  and  imiWTKt) 
inisolittiaoof  tnercury  btcbtond  <i  :  icxio)  for  twenty •  four  boun 
Tbey  an  preserved  in  stoife  fan  rontatinng  carbolic  acid  sntntioa 
(l  :  ao),  and  at  the  time  of  the  operation  are  rrmox'cd  from  the  laltn 
aohitfam.  aqueeicd  out.  and  tnlnxluced  into  a  sterile  solution  of  sodiam 
cUorid  (t  dnm  to  tlic  pint).  When  saturated  with  blood.  tlie>  m 
deansed  in  anotber  sterile  salt  solution  and  used  agntn.  Gauze  bcD- 
dagea  may  be  made  of  any  width.  A  many-titiled  bandage  is  made 
iTiit  of  a  pic<v  of  weD-ahruoken  t»cw  opera  flannel.  )  of  a  vaid  widr 
and  t\  to  i)  yards  long,  ttim  from  the  sides  to  tb«  center  into  6v* 
stripsof  equal  width.  Canton  flannel  or  thick  muslin  has  also  been 
uacd.  A  piece  of  nibber-dam  ift  inches  square  is  needed  when  a 
dratnagr-tnbc  b  used.  Adhesive  strips,  some  with  tapes  attached 
to  the  ends,  are  fn^iiienlly  required.  Retractors  are  made  by  sptil- 
(ing  the  end  of  a  wiilc-  l>andaj;e  into  Xnv  or  three  tails. 

Steam  sterilization  is  usually  employed  for  dressings;  hospitab 
having  special  apparatiw  for  the  purpose.  In  tlic  absence  nf  3 
slcrilUer  an  ordinary  Mash-boiler  may  bo  uscil.  water  l>eMy! 
poured  in  to  the  depth  of  about  mx  inches  and  sticlcs  fir  bricks 
placed  cmsiwisc  built  up  above  the  Ie%-cl  of  the  water,  upon 
which  the  dressings  are  laid.  Tlie  water  must  be  kept  boiling 
for  at  least  an  hour.  Cotton,  sheets,  towels,  bandages,  blankets, 
caps,  and  gowns  may  be  sterilized  in  the  same  way.  It  ts  often 
more  con\'enient  to  introduce  the  towels  and  other  linen  used  in 
tlie  operation  into  a  cotton  bag  or  to  wnip  them  in  a  sheet,  so  that 
after  boiling,  the  entire  mas-i  can  be  lifted  out  at  oi>ce.  After  remo^'al 
from  the  boiler,  each  towel  may  be  taken,  when  needed,  with  glo^-rd 
hands  or  aseptic  forceps.  If  sterilization  by  steam  be  not  practical, 
drtsstngs  and  linen  maybe  sterilized,  upon  Ijeing  n-rnpped  in  a  towel 
or  introduced  into  a  Img,  by  boiling  for  fifteen  minutes  in  a  1  per  cent 
solution  of  ordinary  washing  soda.  /Vfter  Fcn>oviil  from  the  txiilcr 
ihey  may  be  dried  by  Ixiking  in  an  oven.  Abwrbcnt  cotton  may  be 
sterilized  without  previous  boiling  by  baking  in  an  ordinary  oven. 
For  carrying  sterile  and  iodofonn  gauze,  etc.,  sterilizing  cylinders 
have  been  designed,  10]  iiKhcs  long  by  3  inches  Jn  dtanreter.  the 
mouths  being  plugged  with  cotton.  In  an  emergency  old  Itneti  may 
he  torn  into  convenient  sizes  and  boiled.     When  the  time  is  too  diorl 
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to  prepare  towels  properly,  it  is  better  to  use  cheese-cloth,  soaked  in  a 
I  per  cent,  soda  solution,  boiled  for  an  hour,  rinsed,  and  dried. 

Operator,  Assistants,  and  Nurses. — Before  an  operation,  the 
surgeon  and  his  assistants  must  remove  their  outside  wearing  apparel 
in  a  room  other  than  that  in  which  the  operation  is  to  be  performed 
and  don  gowns  of  linen  previously  sterilized.  The  nurse  puts  on 
her  gown  over  a  clean  dress.  To  prevent  wetting  the  shoes  and 
underclothing,  rubber  shoes  may  be  worn  and  a  rubber  apron  put 
on  beneath  the  gown.  The  hair  and  beard  should  receive  special 
attention  relative  to  cleanliness;  on  the  head  a  steriUzed  linen 
cap  is  usually  worn.  Huebener  by  holding  Petri  dishes  containing 
agar  a  short  distance  under  the  beard  while  the  latter  was  lightly 
stirred  with  a  sterile  instrument  found  that  43.3  per  cent,  of  26  beards 
thus  examined  contained  pyogenic  organisms.  This  experiment  is  a 
cogent  plea  for  facial  nudity  in  the  surgeon.  The  hands  of  every  one 
in  the  operating  room,  and  especially  of  the  surgeon,  demand  the 
utmost  care.  It  has  been  truly  said  that  "the  modem  surgeon  is,  or 
should  be,  the  cleanest  man  that  walks  the  earth."  It  is  also  true 
that  the  hands  represent  the  weakest  link  in  the  chain  of  asepsis  and 
antisepsis.  The  ever-recmrent  question,  'Can  the  hands  be  steril- 
ized?' is  answered  both  in  the  affirmative  and  negative  by  many 
competent  authorities,  but  all  are  unanimous  in  the  opinion  that  such 
sterilization  is  difficult  of  attainment.  Even  though  it  is  possible  to 
attain  surface  sterilization,  the  deeper  layers  of  the  epidermis  still 
harbor  numerous  bacteria.  If  the  micro-organisms  were  distributed 
freely  on  the  surface  of  the  skin,  asepsis  would  be  easy  of  attainment; 
but  unfortunately  they  lurk  in  inaccessible  situations,  like  the  hair 
follicles,  and  in  the  openings  of  the  sweat-glands.  Many  sui^eons 
now  use  sterilized  rubber  gloves.  Cotton  gloves  have  been  sug- 
gested, but  while  they  are  capable  of  sterilization,  they  are  pervious 
to  Huids  and  soon  become  contaminated  by  exudation  from  the  skin. 
Even  coating  the  hands  with  different  substances  has  been  suggested, 
but  found  faulty.  Whatever  method  be  adopted,  it  is  essential  first 
to  cleanse  the  hands  and  arms  thoroughly  by  means  of  some  alkaline 
soap,  hot  water,  and  sterilized  brushes.  The  latter  may  be  made 
aseptic  by  boiling  for  five  minutes  in  a  i  per  cent,  solution  of  sodium 
carbonate,  and  are  then  to  be  immersed  in  a  sterilized  fluid  until  ready 
for  use.  Rings  should  be  removed;  the  nails  should  be  neatly 
trimmed  and  cleansed.  Whatever  the  sterilizing  process,  it  must 
respond  to  the  following  requirements:  (i)  It  must  not  injure  the 
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ikhi  while  ■(  Uie  sumc  time  effecting  satisfactory  dinnfcYliua. 
The  rntire  pnwrss  must  be  completed  in  one  coniintious  anil  uniTonnd 
act.     (j)  Tlie  materials  tlicmsel\-cs  used   tn   disinri-ction   must  be' 
germ-free.     In   every   method   the   bands   and    fnrrarms  an  first 
trrtihlied  with  soft  soap  and  hot  water  for  al   Ii-ast  tlmt-  minuics, 
spn-iul  attention  being  paid  to  the  nails.     In  tbc  Furbrinscr  procesS] 
they  are  next  immersed  in  95  percent,  alcohol  for  one  minute,  tbc 
n.iils  and  fmgers  ul  the  same  time  licing  lhorouj;h[y  rubbed  andj 
ftciubbcd  to  remove  the  fats  and  debris  and  thus  allow  <lin-ct  pene- 
tration of  tbc  I  :  1000  mercuric  chlorid  solution  in  which  the  baods 
are  then  rinwd,  the  fluid  licing  well  riil)t>t'<1  iiit»  the  skin      The  nb- 
jections  to  Ihb  process  are  that  bichlorid  solutions  discolor  the  bands 
and  cause  eczema  and  cracked  skin,  which  favor  bacterial  dcvrlop* 
ment.      In  commonting  on  this  method,  one  writer  observes  lliat 
"faith  in  bichlorid.  the  magic  water,  has  been  llie  source  of  niure  un- 
explained contamination  in  tbc  employment  of  Bnti)«epitc  methods 
than  any  one  thing."     In  Ihc  Howard  Kelley  process  the  hamis  and 
forearms  are  soaked  in  a  saturated  solution  of  potassium  pcinian- 
gatiatc  at  a  temperature  of  1 10^  P.  until  the  skin  ns.tumes  a  very  dark 
brown  color,  then  immersed  in  a  saturated  solution  of  oxalic  acid  at  a  , 
temperature  of  1  ir>'^  F.  until  tin-  skin  is  decolorized,  ami  then  washedj 
thoroughly  in  sterilized  sail  solution.    They  arc  again  washed 
mercur>'  bichkirid  solution  (1  :  lomi)  for  one  minute,  and  finally  in 
stcrihzcd  salt  solution.     Nicholas  ,Scnn  advises  ihonjiigh  bnthinc  and 
scnilibing  with  spirit  of  turpentine  and   alcohol  and    immersion 
and  bathing  in    salt  solution.     In    the    Rausclienberg    pnM.-rss    a 
tablcspoonful   of    chlorinated    lime    is    moistened    with     suflieieni 
water   to   make   a    thick   paste,   which  is    Uiorougbly    applied  to] 
the  hands   and   amis  and  carefully  nibbed  in  alxnit  the  nails,  a 
piece  of  sodium  carbonate  (1  inch  square  and  \  indi  thick)  being 
rubbed  into  the  paste  until  the  latter  becomes  smooth.     A  sensation 
of    conltiess   followed    by    heat   will  \k   experienced  owing  to  the 
liberation  of  chlorin.  the  odor  of  which  is  removed  by  rinsing  the 
hands  in  slerile  water  and  wasliinK  them  in  water  containing  aromatic 
spirit  of  ammonia  to  1  or  i  per  cent.     According  to  the  tests  of  the 
bncleric)|og:st,  any  one  of  the  foregoing  niettiods  will  insure  surface 
Gterdity  in  the  majority  of  instances.     If  rubber  gloves  arc  used 
in    preference   or    in    addition    to    the    methods   described,   they 
must  lirst  be  washed   with   soap  and  water  to  which   ammonia- 
water  has  been  added,  and    then   boiled   in  a   1    per  cent,   soda 
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sotution  for  fifteen  niinutoi.  From  the  latter  solution  ttiey  are 
removed  with  sterile  fonxps  and  placed  in  the  center  of  a  stcr- 
ilixtd  tow<.-I.  which  is  folded  over  them.  To  facthtate  the  putliiit; 
on  of  ihc  gloves,  the  hands  may  prc\'iously  be  moistened  with 
sterile  glycerin  or  any  other  lubricant  not  containing  oil.  If  care- 
fu31y  used,  gloves  will  still  be  serviceable  after  four  weeks  even 
though  employetl  daily.  After  the  hands  are  sterilized  Ihvy  should 
not  touch  anytliing  not  aseptic,  except  through  the  medium  of  sterile 
or  antiseptic  gau»e.  It  is  heller  to  have  in  theitpfniliiigniomoncor 
more  purses,  and  perhaps  an  orderly,  with  clean  but  unstcrilc  hands. 

The  Patient. — Successful  operations,  especially  in  women,  are  fol- 
lowed not  infrequently  by  neurasthenia  and  occasionally  by  mental 
disturbances.  It  would  appear  to  be  a  most  judicious  practice  to 
subject  individuals  before  and  after  an  o|>eraliim  to  a  rest  cure  as  a 
legitimate  means  of  shortening  convalescence,  hastening  recovery  of 
health,  and  restoring  the  nervous  system  from  the  sh<^ick  that  is 
always  manifest  in  greater  or  less  degree  after  operative  procedures. 

Preliminary  treatment  consists  in  atteuliim  In  the  digestion, 
bowels,  skin,  kidneys,  and  heart.  A  thorough  physical  examination 
is  of  course  made  and  the  urine  and  blood  studied.  A  daily  warm 
soap-and-water  bath  is  of  advantage,  and  before  g>'necologic  opera- 
tions a  daily  antisc|itic  xfiginal  douche.  Tlie  diet  should  he  unirri- 
tating  and  one  leaving  little  residue.  On  the  evening  or  day  preced- 
ing the  operation  the  patient  should  receive  a  hath,  and,  if  there  be 
no  counterindication,  a  purgative  supplemented  by  an  enema.  Al 
least  seven  hours  before  an  o|)enitiiiii  the  patient  should  he  given  no 
food  of  any  kind.  Bouillon,  coffee,  or  clear  soup  may  be  taken  hy 
weak  or  exhausted  individuals  a<  least  two  hours  before  anesthetiza- 
tion, or,  what  is  still  better,  a  stimulant  may  be  given  by  the  rectum. 
Morphin  (,^5  to  |  of  a  groin)  given  hypodermatically  just  before  the 
operation,  often  controls  the  ner\'ous  system,  assislsanesthesia,  and  in- 
hibits pain  following  the  disdmtinuanceof  ihcanestliclic.  Combined 
withatropin  tt  is  still  better,  as  the  latter  diminishes  the  irritabihiy  of 
the  stomach  caused  by  the  anesthetic  and  checks  the  secretions  from 
the  throat  and  mouth,  which  are  very  annoying  factors  in  anesthesia. 
Morphin  and  atn>pin  may  he  a  means  of  misleading  the  anesthc- 
tizer,  however,  by  their  interference  with  the  pupillary  reaction. 

On  the  day  before  operation  The  tissues  about  the  sent  of  operation 
are  prepared.  By  an  attendant  in  sterile  gown  and  with  disinfected 
hands,  the  field  of  operation  must  first  be  shaved  and  then  thorougtily 
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SCTublird  with  *o«p  and  bot  water  by  means  of  a  slrrilizcd  fafwb  a 
pkd(ct5of  i^uzc  or  cotton,  especial  attentioo  being  given  to  the  tm 
btlicus.  pubcs,  and  fuld»  o(  the  groin.  After  rinsing  in  warm  bcald 
nmtcr  ihr  lurfuce  is  ckanscd  with  alcohol  or  cihcr  to  retuo\-c  all  bt  tnd 
then  washrd  with  a  warm  sohition  of  corrosive  siitilimatc  (i  :  ia»*- 
A  pad  made  up  of  sterile  or  antiseptic  gauze  or  absorbenl  cMtoo. 
moist  or  dry,  or  a  towrl  wrung  out  of  tbc  solution,  is  tlicn  apflM 
over  the  ftchi  of  operation  and  kept  in  place  by  a  bandage  until  tbt 
operation  is  commenced.  \\l>en  the  slcin  is  tJiick  and  oily,  a  snp 
poultice  is  often  used  on  tlielield  of  operation  at  least  mx  hours  bcfm 
the  pretitninan.'  cleanging.  It  is  made  by  taking  several  tbicknnKi 
of  guuirc  nnd  soaking  them  Jn  soft  soapsuds  of  moderate  consistency. 
tlicn  squeezing  out  the  water  and  applying  tbc  poultice  to  the  skin 
Just  bcron.-  the  npcratiun  the  protective  dressing  is  removed  and  the 
o])orativc  field  is  again  scrubbed  with  green  soap  nod  hot  water  anil 
successively  treated  with  hot  wuter,  alcohol  or  siitphuric  ether,  morv* 
ricchlorid  (i  :  looo),  and  hot  sterile  water.  Care  must  t>e  tiikenio 
prevent  the  hands  of  the  patient  from  coming  in  contact  with  ibe 
operative  field;  in  fact,  the  patient's  hands  may  be  rendered  sterile 
when  any  operation  is  contemplated. 

C<-rtiitn  regions  of  the  body  ret|tiire  special  methods  of  slcrilin- 
lion.  Ttie  mouth  is  prepared  by  the  removal  of  dental  plates  or 
loose  leeth.  the  repair  of  carious  teeth,  the  removal  of  tartar,  and 
repeated  cleansing  by  means  of  some  antiseptic  dentifrice.  For 
gargling  and  rinsing  the  mouth,  a  diluted  solution  of  hydmgefl 
dioxid  water  (i:6)  may  be  used.  The  nose  and  nasophaiyiu 
mity  be  douched  with  an  ulkuline  solution  and  sub««-(|ueiitJv 
sprayed  with  hydrogen  dioxid  solutiotL  In  operations  on  the  eye, 
the  eyelids  should  be  sterilised  »fter  the  conventional  manttcr  aoA 
tlie  conjunctix'a  washed  with  sterile  suilt  solution  or  a  warm  weak 
sriluttnnuf  )>oncacid.  Operations  on  the  cranium  must  be  preceded 
by  shaving  of  the  entire  scalp.  Operations  upon  the  stomach  w 
intestine  must  be  preceded  by  careful  gastric  lavage.  In  operations 
upon  the  bladder  and  urethra,  irrigation  with  sterile  salt  solution  is 
indicated.  The  vagina  is  prepared  by  scrubbing  with  pledgets  of 
eotlon  and  tincture  of  gi*en  soap,  followed  by  copious  douching  with 
hot  witter  and  then  with  a  disinfectant  solution,  and  fmally  covering 
with  a  protective  dres-ting. 

After    the  sterilisation  on    the   morning  of   the  nperatimi,  the 
patient  is  dressed  in  a  light  woolen  undershirt  and  a  short  night- 
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gown,  the  lower  limbs  being  encased  in  canton-flaimel  leggings 
reaching  to  just  below  the  groin.  The  patient  should  be  made 
ready  in  a  room  other  than  that  in  which  the  operation  is  to  be  per- 
formed or  a  screen  should  be  placed  about  the  bed  to  hide  the  prep- 
arations that  are  being  made.  Before  anesthetization  the  urine  should 
be  analyzed,  the  chest  of  the  patient  examined,  the  nasopharyngeal 
passages  inspected  and  cleansed,  and  the  mouth  examined  and  freed 
from  false  teeth,  gum,  and  other  foreign  substances.  A  safe  rule  is 
to  wash  out  the  stomach  before  giving  an  anesthetic.  The  blad- 
der should  be  emptied  by  means  of  a  catheter.  All  articles  of 
clothing  must  be  loose.  Smearing  the  face  with  oil,  glycerin,  vaselin, 
or  cold  cream  may  prevent  dermatitis.  Covering  the  eyes  with  a 
towel  will  lessen  conjunctival  irritation.  During  anesthesia  the  tem- 
perature of  the  body  must  be  maintained.  The  anesthetizer  should 
have  within  reach  a  mouth-gag,  tongue -forceps,  gauze  squares,  and 
sponge -holders,  towels,  a  basin,  and  a  hypodermic  syringe  with  medica- 
ments that  may  be  needed.  After  anesthetization — which  should  be 
accomplished  outside  the  operating  room — the  patient  is  placed  on 
the  table,  which  has  previously  been  covered  with  a  sterilized  bbn- 
ket.  The  clothes  are  then  removed  from  the  part  to  be  operated 
upon,  sterile  blankets  laid  over  the  rest  of  the  body,  and  the  edges 
tucked  in.  The  protective  dressing  is  removed,  a  sterile  sheet  with 
an  opening  in  the  center  laid  over  the  field  of  operation,  and  sterile 
towels  arranged  around  the  opening.  Before  the  operation  is 
begun,  the  operators,  assistants,  and  nurses  must  see  that  every- 
thing that  will  be  needed  is  at  hand. 

The  Operation 

The  discipline  of  the  operating  room  should  be  perfect.  The  duties 
of  each  assistant  and  nurse  should  be  defmite  and  recognized.  In 
abdominal  operations  one  nurse  should  give  her  sole  attention  to  the 
pads  or  sponges  and  should  repeatedly  count  them,  accounting  for 
them  all  before  the  abdominal  wound  is  closed.  The  sponges  must 
not  be  cut  or  thrown  away  without  noting.  Whenever  a  pad  is 
placed  within  the  abdomen,  hemostats  should  be  attached  to  its  string 
or  tape.  When  a  sponge  or  pad  is  to  be  used  again,  it  is  thrown  into  a 
basin  of  cold  water  to  be  cleansed  of  the  blood  and  is  then  rinsed  in  hot 
water.  Nurses  should  be  on  the  alert  to  supply  clean  towels  as 
needed,  change  the  solutions  as  they  become  soiled,  and  wipe  the 
moisture  from  the  faces  of  those  engaged  in  the  operation.     Those 
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with  sterile  hands  should  frequently  rinse  them  in  a  disinfectant 
MilutioD.andof  course  sliould  touch  nothing  iinsterile.  On  the  other 
band.  t])ose  who  come  in  contact  with  what  is  not  aseptic  should 
toucli  nothinfc  sterile.  Just  before  the  wound  i»  closed  the  wiiled  tincn 
is  removed  and  fresh  put  in  its  place,  No  one  should  assist  « lio  has 
not  l)e<'n  acctistomed  lo  seeing  operatioas  und  no  speettitor  should  be 
admitted  without  necessity. 

After  the  Operation 

After  the  dressing  has  been  applied  the  patient  is  cleansed  and 
dried,  the  bandage  ndjusted.  (he  covers  of  the  bed  turned  Ixtck,  the 
lot -water  bottles  removed,  and  the  patient  placed  in  bed.  If  there  is 
much  shock,  the  patient  may  lie  between  blankets  with  well-pro- 
tcctcd  hot-water  bottles  about  the  feet  or  surrounding  the  body,  the 
foot  uf  ihcbcd  being  elc\'nte(l.  The  extremities  may  be  rubbed  with 
alcohol.  Rest  in  a.  warm  bed  for  several  hours  before  o|>ermion, 
avoidance  of  prolonged  exposure  and  mainU-nance  of  the  Intdy-bcat 
during  operation,  and  the  administration  by  rectum  of  hot  clinical 
saline  solution  just  before  the  patient  is  taken  off  the  tabic,  will 
often  avert  shock  and  prevent  acute  nephritis.  An  enema  of  hot 
coffee  and  whisky  may  also  prevent  shock. 

The  patient  should  be  watched  closely,  and  for  at  least  thirty -six 
hours  after  the  operation  should  not  be  left  alone  for  a  moment.  The 
pulse  and  U-miwralure  should  he  taken  nt  reKUlar  intervals  and  the 
dressing  frequently  iospcctcd.  To  prevent  vomiting,  as  soon  as  the 
anesthetic  is  wilhdniwn.  gatue  satumled  with  vinegar  is  placed  over 
the  palicnfs  nostrils  and  mouth.  Camphor,  ammonia,  and  oxygen 
have  also  been  given  by  inhalation  for  the  same  purpose,  and  sips  of 
hot  water  or  black  coffee  by  the  mouth.  The  administration  of  bits 
of  ice  or  tea  spoonful -doses  of  iced  champagne,  brandy,  or  soda  water 
is  less  useful.  Iced  compresses  may  be  applied  to  the  head  or  throat 
and  a  mustard  plaster  or  paste  to  the  epigastrium,  or  the  face  may  be 
bathed  with  cold  water.  Cocain  in  sm:ill  doses  is  often  effecliial. 
Sipping  hot  water  containing  table  salt  may  cause  vomiting,  but  will 
often  ri-tieve  the  retching,  which  is  far  worse.  The  patient's  face 
should  be  turned  to  one  side.  During  rctchinR  or  vomiting,  the  pa- 
tient's forehead  should  be  supported  by  the  nurse  with  one  hand  and 
the  shoulders  slightly  raised  with  the  other,  and,  after  a  celiotomy,  the 
abdomen  should  be  gently  supported  by  a  hand  on  each  side  of  the 
wound.      Backache  is  often  relieved   by  the  placing  of  a   snmll 
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flat  pillow  or  air-cushion  under  the  small  of  the  baclt  and  of  a 
large  firm  roll  or  pillow  beneath  the  knees.  If  the  patient  be 
permitted  to  turn  on  the  side,  the  back  should  be  supported 
by  a  pillow  or  by  a  blanket  rolled  lengthwise.  Restlessness  may 
be  alleviated  to  some  extent  by  gentle  kneading  and  rub- 
bing of  the  patient's  lower  limbs  and  by  mental  and  moral  influ- 
ence. For  thirst,  hot  water  in  sips,  or  cracked  ice,  is  given;  or  the 
lips  and  mouth  may  be  moistened  gently  with  a  piece  of  ice  wrapped 
in  gauze,  with  cold  water,  or  with  a  mixture  of  glycerin,  lemon-juice, 
and  water;  or  wet  cloths  may  be  placed  on  the  lips,  and  the  hands 
and  face  may  be  bathed  frequently  with  tepid  water  or  with  alcohol 
and  water.  Enteroclysis  sometimes  averts  thirst.  Abdominal  dis- 
tention may  be  relieved  by  the  passage  of  a  rectal  tube  or  by  the  ad- 
ministration of  a  mild  purgative  or  of  an  enema  containing  turpen- 
tine or  asafetida.  The  bowels  should  be  emptied  thoroughly  within 
forty-eight  or  seventy-two  hours  after  an  operation.  Calomel  may  be 
given  in  minute,  frequently  repeated  doses  or  in  several  comparatively 
large  doses;  or  saturated  solution  of  magnesium  sulphate  or  of  so- 
dium and  potassium  tartrate  may  be  given  in  hourly  teaspoonful 
doses ;  and  an  enema  may  follow.  Sometimes  the  addition  of  ^  grain 
of  morphin  and  the  useof  essenceof  pepsin  as  a  vehicle  prevents  griping 
or  nausea  from  the  salt.  The  bladder  should  be  emptied  sponta- 
neously when  possible ;  if  not,  by  catheterization  at  intervals  of  six 
to  eight  hours.  Failure  to  secrete  sufficient  urine  calls  for  entero- 
clysis, hypodcrmoclysis,  or  the  freer  use  of  water  by  the  mouth,  per- 
haps for  mild  diuretic  medication.  Physicians  differ  in  their  methods 
of  administering  food  and  stimulants,  which  often  have  to  be  modi- 
fied to  suit  the  individual  case.  After  ordinary  operations  no  change 
in  the  diet  is  made,  unless  indicated.  After  a  celiotomy  food  may 
be  withheld  for  the  first  twenty -four  hours  and  then  gradually  given 
by  the  mouth ;  or  a  liquid  diet  may  be  given  by  mouth  from  the  first, 
or  by  enema  for  the  first  three  days.  The  first  food  is  usually  pre- 
digested.  and  given  in  small  quantities  at  frequent  intervals,  the 
subsequent  feedings  depending  on  how  well  the  food  is  retained. 
After  the  bowels  have  moved  freely  the  diet  is  gradually  increased. 
Stimulants  may  be  given  by  mouth,  rectum,  or  skin  if  believed  to  be 
necessary. 

Hemorrliage  is  detected  by  its  local  and  general  manifestations. 
The  bright  red  color,  rapidly  spreading  over  the  dressing,  that  charac- 
terizes the  stain  of  fresh  blood  must  be  recognized  and  distinguished 
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from  the  thin  dull  color  with  the  still  fainter  mari^n  caused  by  the 
oozing  of  blood-stained  discharges.  In  concealed  hemorrhage  only 
the  general  syuiptnms  are  present;  sighing,  panting,  im-gular costal 
breathing:  thirst,  dimness  of  vision,  restlessness,  anxious  expression, 
diluted  pupils,  syncope,  pallor,  cold  and  clammy  »kin,  weak,  rapid  and 
easily  compressible  pulse,  and  suboormal  temperature.  Treatment 
consists  first  in  altering  the  petition  of  the  patient  by  elevating  the 
part  which  bleeds,  lowering  the  head  of  tlic  patient,  and  raising  the 
foot  of  the  I>e4l  uixm  a  table  or  chairs.  A  bleeding  wound  should  be 
plugged  with  gauze,  and  the  main  aitcry  supplying  the  purt  corn* 
pressed  until  the  arrival  of  the  surgeon.  In  the  mean  time  artificial 
heat  should  be  applied  to  tlic  body  and  preparations  made  for  reopen* 
ing  the  wound,  A  sterile  salt  solution  sliould  be  in  readiness  fur 
the  surgeon,  and  the  irrigator  and  its  needle  thoroughly  sterilized. 
The  extremities  may  be  bandaged  as  in  pulmonary  heniorrhage. 
Usually  the  wound  is  reopened  and  the  b)ee<ling  vessels  sought  and 
tied,  but  occasionally  in  abdominal  cases  the  patient  is  merely  kept 
at  absolute  rest  to  favor  the  gradual  formation  of  a  large  clot. 

Vaginal  Work 

A  special  table,  with  stirrups  or  foot-rests  to  support  the  feet,  may 
be  used,  or,  in  its  absence,  a  clean  kitchen-table  co^-ered  witli  a 
blanket,  shawl,  rug,  or  comfortable.  Wlicn  a  bed  is  utilized,  n  wide 
boani,  a  sewing-  or  ironing-board,  or  the  k-af  of  a  dining-table,  in- 
serted between  the  mattress  and  sheet  will  give  a  hard  surface.  A 
sofa  or  a  bed  without  a  bo.ird  is  a  rather  awkward  substitute.  There 
should  be  pillows  for  the  head,  single  sheets  for  covering  the  tabic  and 
the  patient,  and  a  pad.  A  chair  should  be  prox-ided  for  the  physicfaui. 
The  patient's  bladder  and  rectum  should  be  emptied  and.  as  a  rule, 
the  external  genitals  cleansed.  The  patient's  clothing  should  be 
loosened  around  the  waist  and  the  corset  removed.  In  a  private 
house  a  night  gown,  a  wrapper,  leggings,  or  stockings  and  slippers 
may  be  worn.  A  sheet  is  thrown  around  the  patient,  who  steps  upon 
a  chair,  stool,  or  foot-board,  raises  her  clothing  above  the  waist,  sits; 
and  then  lii-s  uptm  the  table,  in  the  position  desired,  the  sheet  being 
properly  arranged.  For  a  digitiil  examinution  in  bed  the  [>atientig 
moved  to  the  side  of  the  bed  and  placed  in  position. 

Tampons  are  made  by  bringing  togelher  the  edges  of  a  sheet 
w<«>l  (i>r  cnlttm)  several  inches  square  and  half  an  inch  thick  and 
twisting  them  into  a  stem  about  which  soft  white  twine  is  wound 
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tightly  several  times  and  tied,  the  ends  being  left  at  least  six  inches 
long.  In  making  a  'butterfly  '  tampon  a  strip  of  wool  is  cut  in  the 
length  of  the  lap  about  eight  inches  long,  four  inches  wide,  and  half 
an  inch  thick,  and  doubled ;  the  ends  are  rounded  off,  and  the  whole 
tied  in  the  middle,  where  folded,  with  six  inches  of  thread  left 
hanging.  The  'kite-tail '  tampon  is  a  series  of  tampons  tied  on  one 
string  at  intervals  of  two  or  three  inches. 

Mounted  Bponges  to  be  used  in  vaginal  operations  are  made  by 
cutting  natural  sponges  about  the  size  of  walnuts,  or  by  taking  small 
gauze  pads,  and  clamping  them  in  sponge -holders  or  forceps. 

A  sterile  or  antiseptic  perineal  pad  is  applied  after  operations  on 
the  vagina.  This  is  usually  made  of  gauze  and  held  in  place  by  a  T- 
bandage. 

The  Garrigues  occlusion  dressing  consists  of  one  or  more 
pieces  of  antiseptic  lint,  placed  over  the  vagina  so  as  to  make  a 
dressing  three  by  eight  inches,  covered  by  a  piece  of  moist  antisep- 
tic gutta-percha  tissue,  four  by  nine  inches,  and  kept  in  place  by  a 
napkin  of  antiseptic  cheese-cloth  eighteen  inches  square,  folded 
diagonally  so  as  to  inclose  a  pad  of  oakum. 

Irrigation  of  the  vagina,  uterus,  bladder,  and  bowel  is  discussed 
in  the  appendix  to  volume  ix.  When  stitches  are  present,  pressure 
on  them  should  be  avoided  in  inserting  the  tube. 

In  preparing  a  patient  for  an  operation  on  the  vagina  the  latter 
should  be  sterilized. 

Care  after  a  vaginal  operation  includes  ever>'thing  mentioned 
under  operations  in  general.  After  a  plastic  operation  the  knees  are 
generally  tied  together  for  the  first  few  days  to  prevent  strain  upon 
the  stitches.  The  external  genitalia  may  be  washed  by  means  of  a 
stream  from  a  sponge  or  syringe,  or  by  gentle  sponging.  In  with- 
drawing a  catheter  no  urine  should  be  allowed  to  drop  upon  the 
wound,  which  may  be  protected  by  a  piece  of  cotton  separating  it 
from  the  catheter.  After  micturition  or  catheterization  the  parts 
must  be  thoroughly  cleansed  and  dried.  When  the  bowels  are 
moved,  great  care  should  be  taken  lest  stitches  be  subjected  to  undue 
strain.  The  nurse  should  always  be  present  and,  when  the  sphinc- 
ter has  been  repaired,  she  may  have  to  support  the  perineum  with 
her  hand  as  the  feces  pass  the  stitches.  Means  should  be  taken 
to  secure  a  soft  or  liquid  evacuation.  If  the  patient  lie  on  her  side 
during  defecation,  she  will  be  less  apt  to  strain.  The  rectum  should 
be  irrigated  and  the  parts  cleansed  and  dried  after  each  movement. 
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Dressings 

A  wound  miiy  be  cleansed  by  direcltnf;  into  it  a  strraiii  from  a 
syringe  or  sponge  or  washing  gently  toward  it.  Before  a  dressing  is 
changed  everything  must  be  in  readiness.  A  protective  is  put 
under  the  part,  titc  soiled  dreeing  removed,  and  the  wound  sur- 
rountltd  by  sterile  towels  or  a  sterile  sheet.  Dressings  should  be  re- 
moved gently ;  if  they  stick,  tliey  may  be  irrigated  with  a  warm  solu-  j 
tion  until  they  come  off  easily.  In  handling  a  soiled  dressing, 
forcejis  &linu)d  l>c  used  whenever  posahle.  Soiled  dressings  should 
be  destroyed.     It  is  well  to  use  nothing  a  second  time. 

Desoriplion  of  the  various  dressings  is  beyond  the  province  of  this  | 
work. 


OBSTETRIC  NURSING 

Preparations  for  Labor. — The  room  should  be  selected  and  pre- 
pared willi  due  regard  to  the  considerations  given  in  the  cliapter  on 
the  Sick-room,  and  should  be  thoroughly  disinfected  if  «t  any  time 
it  Iws  been  exposed  to  a  contagious  disease.  The  bed  preferably 
should  be  narron-  and  high,  witli  a  firm  ntattress,  and  should  be  made 
up  with  dmwsheeis  of  rubber  and  cotton  placed  acmss  the  middle  of 
the  bed  over  the  undcr-sJicet.  Tliis  is  known  as  the  ■i>errnanent  Ix-d." 
Over  this  a  second  rubber  draw -sheet  and  a  second  cotton  dmw-sheet 
are  placed,  constituting  the  'temporarj'  bed."  which  is  removed  im- 
mediately after  delivery.  When  a  double  bed  is  used,  the  temporary 
bed  is  arranged  at  the  lower  part  of  one  «de.  Sometimes  instead  c^ 
the  second  draw-sheets,  usually  in  addition  to  them,  use  is  made  of  ab- 
sorbent pads,  two  to  three  feel  sqmire  and  two  to  fotn"  inches  thick, 
which  are  afterward  to  be  bunicd.  Tliey  are  made  by  looset>'  quilt- 
ing absorljent  cotton,  wood  wool,  jute,  bran,  or  sawdust  into  a  linen 
or  muslin  cover,  and  are  sterilized  by  steaming  or  baking.  A  Kelly 
pad,  or  one  improvised,  or  sterile  towels  or  napkins,  may  be  used  in* 
stead.  It  is  well  to  have  temporary  coverings  during  labor  and  not 
to  put  the  permanent  covers  on  the  bed  until  after  delivery.  A  piece 
of  floor  oilcloth  may  be  spread  at  the  aide  of  the  bed,  extending  a 
foot  or  two  under  it. 

The  best  occlusive  bandage,  which  is  rather  expensive,  is  made 

up  of  carbolized  gauze  and  saiicylatcd  cotton.     A  cheaper  dresstng 

consists  of  two  thicknesses  of  rolled  absorl>ent  cotton  or  wood-wool. 

seven  or  eight  inches  long  and  four  or  five  inches  wide,  inclosed  in 

■fourthof  a  yard  of  washed  cheese-eloth  so  folded  as  to  make  a  pod 
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sixteen  or  eighteen  inches  long  and  four  or  five  inches  wide,  the  edges 
being  stitched.  Three  or  four  dozen  will  be  required.  They  should 
be  put  into  a  clean  pillow-case  or  wrapped  in  a  sheet  and  thus  steamed 
or  baked,  being  kept  covered  until  used.  They  may  be  rendered 
antiseptic  by  previous  immersion  in  an  antiseptic  solution.  The  Gar- 
rigucs  occlusion  dressing,  described  on  page  511,  or  sterile  napkins  of 
diaper  linen  or  sterilized  or  antiseptic  cloths  of  old  linen  or  muslin 
may  be  used  instead.  The  abdominal  binder  and  breast  bandage 
have  been  described.     (See  pages  442  and  443.) 

The  first  step  in  the  management  of  the  first  stage  of  labor  is  the 
evacuation  of  the  rectum  by  means  of  an  enema.  The  bladder  also 
should  be  emptied  at  frequent  intervals — if  necessary,  with  the 
catheter.  When  gonorrhea  is  suspected,  the  vagina  is  usually  ster- 
ilized ;  otherwise  a  vaginal  douche  is  unnecessary.  If  time  permits,  the 
patient  should  take  a  warm  tub-bath,  washing  herself  thoroughly 
with  soap  and  water;  if  not,  a  warm  sponge  bath  should  be  given. 
Particular  attention  must  be  paid  to  the  external  genitalia,  which  may 
be  cleansed  with  a  disinfectant  solution.  The  hair  is  usually  brushed 
and  arranged  in  two  braids.  The  patient  is  clothed  in  a  clean  night- 
gown, a  wrapper,  and  easy  slippers,  with  the  addition,  in  cold  weather, 
of  a  thin  woolen  undershirt  and  woolen  stockings.  In  the  day-time 
the  patient  should  be  up  and  about,  lying  down  during  a  pain  or  sit- 
ting with  the  body  inclined  forward  and  the  hands  grasping  a  chair  in 
front.  Liquid  nourishment,  milk,  broths,  and  the  like,  with  a  very 
small  quantity  of  bread,  toast,  or  crackers,  should  be  given  at  fre- 
quent intervals.  Large  quantities  of  water  should  be  taken  and  a 
moderate  amount  of  tea  and  coffee  may  be  allowed.  At  night  sleep 
should  be  encouraged  or  promoted.  Sometimes  when  the  os  is  the 
size  of  a  silver  dollar,  often  not  until  it  is  fully  dilated,  the  patient  is 
put  to  bed  on  her  side  or  back.  During  deliver^'  on  the  side,  the 
upper  limb  should  be  supported  by  the  nurse  or  by  a  pillow  placed 
between  the  knees.  The  sheet  may  be  draped  over  the  side  of  the 
bed  or  it  may  be  pinned  around  the  waist,  left  open  on  the  side  next 
the  obstetrician,  the  long  end  being  often  fastened  beneath  the  arm. 
As  the  second  stage  approaches,  a  large  sponge  must  be  in  readiness 
to  catch  the  liquor  amnii.  During  this  stage  the  patient  may  be 
allowed  to  pull  on  a  sheet  or  on  a  roller  towel  tied  to  the  foot  of  the 
bed.  The  description  of  the  management  of  the  labor  is  not  within 
the  scope  of  this  work. 

So  soon  as  the  head  is  delivered  the  child's  eyes  are  wiped  with  a 
v-33 
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piece  of  soft  linrn  soaktd  in  a  soluiion  of  boric  acid,  and  when  the 
child  is  bum  it  i$  held  by  its  thiglis^ind  k^&  nitli  the  bead  dnivriward 
while  tlic  mouth  is  similarly  cleansed.  Al  the  close  of  the  third 
stage  ihv  ubdominul  pad  and  binder  are  adjusted  and  the  patient  is 
ck-anscd  and  examined  for  lacerations;  the  occlusive  drci&itig  then 
being  applied.  After  deliver^-,  a  solution  of  boric  acid  or  a  5  per  cent, 
solution  of  protarg<;l  or,  in  suspicious  cases,  a  3  per  cenL  solution  of 
silver  nitrate  should  be  instilled  in  the  child's  eyes,  a  resuhiiin  in- 
lUimmation  rcct.-iving  appropriate  trKittiieni.  'llie  cord  should  be 
dressed  with  salicylatcd  cotton  daily  after  the  morning  bath. 

A  premature  child  should  be  placed  in  an  incubator.  Iti  the 
absence  of  a])proved  >pfciiil  upparatus,  a  good-siud  elotbes- basket, 
bath-tub,  or  wooden  box  may  be  taken,  lined  lirst  with  heavy  wrap- 
ping pciper  and  then  with  a  padding  of  heated  blankets  or  cotton,  or 
both,  and  fdled  for  half  its  deptli  with  a  non-conducting  ntutcriul 
like  cot  ton -wool.  Hot-water  cans  or  bottles  should  be  placed  about, 
so  arrangetl  that  any  one  of  them  can  easily  be  removed  for  refilUng 
without  exposing  or  disturbing  Ihe  infant.  With  the  exception  of  its 
face  and  )H-rineiiin  the  child  should  be  wholly  covered  with  lambs' 
wool,  cotton-wool,  or  cottoh  baiting,  held  in  place  by  gauze  bon- 
dages. A  piece  of  absorbent  ajtton  or  wool  shmild  be  placed  over 
the  perineum.  The  basket  should  be  covered  with  a  sliawl  or  blanket. 
a  space  at  the  end  corresponding  to  the  child's  head  being  left 
open,  and  may  then  be  placed  upon  a  table  three  or  four  fi%-t  above 
the  floor.  The  temperature  of  the  incubator  should  be  mainluittcd 
between  85°  and  t;5''  F.  and  may  he  regulated  by  means  cif  a  long 
thermometer  placed  beside  the  child.  The  child  sliould  not  be  re- 
moved fn)m  the  incubator  unnecessarily,  ;iik1  should  be  fed  by  nieans 
of  a  medicine  dropper  or  by  gavagc,  a  dram  at  hourly  intcr\'als 
being  the  usual  quantity  given  at  first.  A  daily  rub  with  warm 
oil,  hitcr  a  warm  sponge,  takes  the  place  of  the  morning  bath. 
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NURSING  OF  CHILDREN 
In  managing  sick  children,  gentleness,  finnness,  trulhfuhiess.  sym- 
pathy, and  tuet  are  nccessar)-  quahties.  Tlie  child's  coniidence  must 
be  won.  In  administering  medicine  persuasion  should  be  tried, 
and  even  honest  bribery  may  be  jH'rmitled.  If  these  means  do  tiut 
oveicomc  a  child's  obstinsicy  in  a  reasonable  time,  ihey  should  l>e  de- 
sisted from.     The  child  should  iht-n  be  taken  up,  wnipiied  in  a  shawl 
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or  sheet  so  as  to  confine  the  anns,  the  nose  held,  and,  when  the  mouth 
is  opened,  a  spoon  inserted  as  far  as  possible,  emptied  gently,  and 
slowly  withdrawn.  Occasionally  the  exhaustion  occasioned  by  the 
fight  overbalances  the  good  derived  from  the  medicine,  A  child 
with  cleft  palate  sometimes  may  be  fed  from  a  bottle  if  a  bit  of  thin 
india-rubber,  cut  the  size  and  shape  of  the  roof  of  the  mouth,  be 
stitched  to  an  ordinary  nipple  so  as  to  cover  the  gap. 


NURSING  IN  CONTAGIOUS  DISEASES 
Notification,  isolation,  quarantine,  and  disinfection  are  the  best 
means  of  preventing  the  spread  of  a  contagious  disease.  The  direc- 
tions given  in  the  chapters  on  Prophylaxis  in  the  Special  Infec- 
tions should  be  followed  rigorously.  A  sheet  continuously  wet  with 
a  volatile  disinfectant  solution  may  be  hung  outside  the  door  of  the 
sick-room.  The  lower  end  may  dip  into  a  reservoir  (a  tub  is  handy) 
whence  the  solution  is  drawn  by  capillarity,  or  the  sheet  may  be 
sprayed,  sprinkled,  or  immersed  from  time  to  time.  Formalde- 
hyde (i  per  cent,),  carbolic  acid  {5  per  cent.),  and  the  solu- 
tion advised  by  J.  L.  Smith,  consisting  of  eucalyptol  (one 
part),  carbolic  acid  (one  part),  and  oil  of  turpentine  (6  parts),  are 
suitable  for  this  purpose.  They  may  also  be  sprayed  about  the  room 
from  time  to  time.  Smith's  solution  may  be  evaporated  from  the 
surface  of  steaming  water  in  a  broad  shallow  dish,  or  formaldehyde  be 
continuously  generated  from  paraform — two  pastils  being  placed  in 
the  cup,  and  the  flame  kept  at  the  lowest  point.  Menthol  or  euca- 
lyptol in  small  quantity  may  be  added  for  fragrance.  The  patient 
and  nurse  should  be  isolated  in  the  sick-room  and  should  not  come  in 
contact  with  any  one  else  in  the  house.  Food  should  be  placed  out- 
side the  door,  and  is  to  be  taken  into  the  room  by  the  nurse,  who  de- 
stroys what  is  uneaten.  Beforeenteringthe  sick-room, the  physician 
should  don  a  cap  and  put  on  a  long  gown,  or  a  sheet,  over  his  outer 
garments.  Before  leaving  the  house,  he  should  wash  his  face,  hair, 
and  hands  in  a  disinfectant  solution,  and  may  then  submit  to  spray- 
ing with  a  solution  of  formalin,  carbolic  acid,  or  chlorin  water,  or  to 
fumigation  by  means  of  formaldehyde  or  of  chlorin.  The  latter  may 
be  generated  by  placing  a  dram  of  chlorinated  lime  or  of  powdered 
potassium  chlorate  in  a  saucer,  together  with  a  small  quantity  of  hy- 
drochloric acid.  As  an  additional  precaution,  he  should  walk  briskly, 
or  ride  or  drive  in  the  open  air,  before  visiting  the  next  [)atient.   The 
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nurse  should  likewise  disinfect  herself  before  leaving  the  room,  and 
should  change  her  dress  and  shoes.  While  in  the  room  she  may  wear 
a  gown  and  cap.  When  passing  through  the  house  to  take  outdoor 
exercise,  she  should  go  straight  out  without  stopping.  When  in  at- 
tendance on  a  case  of  diphtheria,  both  physician  and  nurse  should 
spray  their  throats  and  noses  frequently  with  an  antiseptic  solution, 
and  they  may  take  immunizing  doses  of  antitoxin. 

Disinfection  has  been  fully  discussed  in  Part  I,  chapter  xn. 
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«ll{n.  unlnn  nt,  yt;  Hruin  in  irlaltnu  («  w- 

qiiin>nniniunlTy.  iSj;  lulns. iMiotvl ol. 4(9 
niuoro^r.  jfo 

BiMly.ilcail.  miT  or,  n.  ij).  .vi; 
lloilinjE,  >li' mini  lull  by,  1911,  aoo 

lll>llli>|(VT,    ><» 

Rutlijn,  i>7 
Bm.kll.  ini.  ItR 
ilifoVit.  vh'tnl.tot 
llr--<1il>llll  h-nlii,  Tol.  II) 
Kutdi'l,  il^,  I^j 

IMIiEnp«   linrmlHTii*.  117 

lloluE^^niEiq,  f^'  !(LininiAry  of .  aaj 

Uoirtlj.  loir  ol,  (Hi;  inrc  uf, lUler  D|>ci*lloni. 

Bon:*.  10 

llnin  ilitnrilm.  pm'fnilnii  nl.  4M:  ((hnuv 

■Inn,  acuw,  4171  loi.  41a  ^  ■crcw-wuinii  In. 

«l 
nnMivorht^r*'  puluinin£,  67 
IltTMI-iniinii,  4i> 
Hmilv.car*  I'l,   lit   lnfikilon.44r;  ore  Ol.  lo 

pr«J|llt1K'>',  44U 
fifkie  ■*  t<ujl4iknit  mAlcri^l,  171;  tlov«<.  3^ 
Itilckfiiali'f-q'  nn''mij,  to^,  301 
Brli-ip-t,  la,  11  J,  114,  11;,  iW.  iij 
litoni'cl  <'oniLMuriTl&,  Injury  Irani.  4tJ 
Brnmlilh,  V) 
Uromlii  iliti  11  lection, IT);  illdlnlcrtion  ot  waMr, 

V" 
Btoofliiln,  cafilllniv.  iircvpnllon,  (ytL  nunliic 

ln.4'9 
Brdii4:liu|iiieiini'MilA,  J7I  ;  otnaal  bar^nia.^Tj; 

ein»«lr->v-<<iirr   Ti'Mii,   niit«lni:  lfi,4Nq;  ti-riir- 

Ttnl    inhfivoiniji,    ir»   .^Utl<Tfm,   44^,    uiif^ 

•o1ve«L<.Y>rmliiii»  ul.  44S 
BruCB.  IlB.  lAt 
Bn>*ll,i%owM-balh.  41a 


Bn(k«n«.tjg 

Ilii(ka<r.  I7J 

Buililiiis HuinMli.jTi:  Khne). «B1 

lliilliliiil>lii  (ilin.  )ti  .  |WMK,  M*i  UH.uB 

■KiiM*  10  ■■••'k  hialili.  t*i.  t^mjmtml,  111 
Buriltnii.   IihIu.  <liokn  *(,  canictl   by   fln. 

Biiib).  Inlaltoa  «I  Hia  l>y.  u(:  tt  BubacG. 

lluilntvt  mrti,  mroflc  uit  417 
llullci.  JII 
Bairlamln.  114 


C. 
Cat>t.  nrc  ct.  •*$ 
CvU^vrlii.  114 

Cvbnf*.  bafterLiI  flan  ol.  u« 
Caflriii.^t;  aud  ilKfibroaila.  ratrMlonoL 

Cn^^i^ni  cItJortcl  anil  liypovlklofll^,  t\%-,  «im- 
iluul    lo  i,nilic-|iuiHM,   no.    In    Mlna«i*tr 

hr 'rhiiK*.  «».  ««[;  ta  iHllUBlab  BUiMBK 

In  •Kk-ti^>f>i.  4V 

ti'l.oliK  ntiiitimrtt  la  ■riwnlcMolillMnls  ol 


<  "ua.6| 

I -^.i* 

LjlIi.i.x'  "    i-..ri.-.'i   yto 
CAiiit-f  a,  l>t»F«tlne  wilh.  4)* 
r^llLtLiiijQ-LrUt.4Al 

(3iii>x'«,    protrctioa    of.    apitmt     llir^ 
Eic>ut«t    lyplinjit   frvfr.  mH^    U.    8-  Arvtjr,' 
l>ttVKMi1  lFv#r  (Bfrltil  lnftlt«  in.  1^^,  r^,  144 

Canir-tr,  r'latioli  ul.  iohI.  ij?;  ul<fi*»«,  diiftas 
oirnniiauir.  44^    tuv  •■»  (.  orfiaoiKa 

CaiiiIIi*.  tlxhllnj 
Caiiuii  and  rielii^ke, 

Cartmmlr  ncKl*)  «  raw*  ef  nnnti,  m 
Caitolti:    irli).   dlilitfHilon  by.   n*;    bm  at 

aijjirnbl  [rUnUk.nj 
Carlmii  dloild.aiRiuiphrrtr.^:  -t      .1         1.^ 

rail  trv.jji;  In  alt  M  tl«tll|i  .  ,:« 


jl 


prmiLuibfc,  1^4 ;  to  air  of  d^rli 

liuii  til   mu  by,  ti3;    i|<m'.nni  ni.  ji  ,    h<^ 

A.i^x.'iii  a*iK'nM\  ol.  jn,  s^ 

Caidnoniii  ouifvrynl  li}  iCMilftI  Impuiliy,  15b, 
17J;  ralnnmi  of  kjc^Ki,  13;  RfaiianQf  ««xli>, 
->t.'_  riJnimit   iii   imnma   |<^.  41.   uicfiiK'.  it 

Cri'c'iMTjimiioiik  iii(A(U»n  of  ifmilnUi,  171 

Cnt^i^,  1  Illw-FrfjIlUV  »1*i> 

CAit*vi4.  ffcfiinictlon  ol  fleuhi,  130 
CdtiuTI»  140 

Cufi^r-riU  p^ni.  pn4c<lion  AKainM  MOwukod 

bVnirt 
CnUrA<.r  in  liWkunlilUiM 
ClilHrrl*^!   n]Ti-r(j(ni4,  >f-^LM»fisl  fv1ilk>nK d   «(• 

CBKfiin,  pUXUltUl.  I'JO'TiKUonot,  161 
CMlCtpllluS,  |lUb0^1lL\  -^ 

•itrTrlJMUon  hylxot  air.iDV.  Ittanus  i-«n>^:wj 

bv.  3iiJ» 

^Si'.  uiYlliml.  JnfcctiiXi  by  UfKLmn,  lu 
C*lftn.  J4> 

Call,  InlccUcoH  c«niei|  by.  144.  MS 
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Caiile.  iub*rcul«ia  conveyed  lo  man  iiom.  t^ ; 

lubflrculoui,  danger  froiti,  157^  destniction 

of.  asa 
Caucasiai^B.  suiceptibiltty  of,  to  scarlatina,  178 
Cauaal  faclors  ot  d\svsw  in  gtncnX.  %i ;  excit- 
ing. 32-,  extrinsic,  73.  38-119;  intrinsic,  13, 

>4-J7»  iSi ;  method  of  action  of,  33,  157,  179 ; 

prcdisposJniJ:.  ai,  J4-70,  iSi 
CauwH  ol   disease.      See   Dis^atf.   caujes   nf. 

Also  HHdfr  namet  0/  sfirciaJ  diseases 
CavoT  Ay.  J64 

CelL  aHiiiilics  and  antitoxin  fomution,  186 
Celli.  13s 

Cellulitis,  production  of,  161 
Cemeterit'^,  367;   coiilami nation  of   soil  and 

water  by,  iii4 
Ceniipeiitrs,    inoculation  of   disease   by,  137; 

puLHjTiouSt  1 19 
Ceplor,  1H9 
Cerastes.  117 

Cerconionas  intestinalis,  ^3 
Cerebr<>spi<wl  fever, cauaaliofl,  37*;  diffusion, 

T77;  prevention,  J77 
CercbrDSTiinai  meii]ngiti9»  177 
Cess-pool  traps.  394 
Ceslodes,  103.  loS 
Ceyloti  sore-mouth,  163 
Chamber  uienaMsn  466 
Chambers,  ^-j 
ChaiicroidAl  Infect  10114,  299 
Chau*rmes-ie,  131 
Charbon.     Set?  Anthrax 
Charcot,  46 
Chauveau,  ^H\ 
Chemical  action,  nitenuation  of  vims  by,  197; 

diainfeclaiits.  iq?  \  diHinfectiofi,  307 
Chemotaclic  changes  due  tu  tbiizLenal  action. 

161 
Chemotaxis,  16] 
Chess-pla>ing,4i9 
ChicrtEo,  boulevard  sysiem  of,  338;  sanitary 

distTids.  iis;  vji^il  slati^lirs.  335 
Chicken  cho]vra,ar[itii:iaHn]inunityfli^inst,j^ 
Chickenpox.  age  liability  to,  15;  summary  of. 

Chigo  flea,  too,  164 
Chigoe,  iDO 

Chieoes,  inoculation  of  disvase  by^  137 
Child   labor,  417;  newborn,  care  of,  514;  pre- 
mature.  care  of,  514 
Childhood,  hycrlciie  of,  434 
Children,  scrolnlous,  care  of,  446;  aick,  nursing 
of,  S14;  ^p>ecial  liabilitieB  of.  (o  disease.  25; 
1uberculosi4  in,  14 
Chimney  Rue  in  ventilation.  379 
Chinese,  immmiily  of,  against  dholera.  >6 
Chiropodisla,  infection  conveyed  by  unclean^ 

Chntcnden,  34 

Chlamydobiiclma,  75 

Chlamydobuctt'TiacL'f ,  75 

Chloral,  59 

Chlorrde  of  lime.     See  Chlort'ttatfd  lime 

Chlurin  coni^htunds,  diainfeclion  bv,  ?ij,  nfi; 
deslrucliouof  mosqiiitos  by.  jrf;  disinfection 
by.  3 1 2 

ChloTiiiaied  lime,  disinfection  by,  J15;  lime 
in  hand  ^icrilization,  504;  lime,  protection 
aj^iiist  Hies  by,  kH 

Chloroform,  S9 

Chlnroflis,  REjptis",  lOS.  >6i 

Cholera  Asiatica,  bacilli— Kc  Baciltus  chol- 
eric; carried  by  flies,  135;  causation,  246; 
cause  of  prevalence  in  sunimeT,s&;  dilTusion, 
M^-  }3^'  favored  by  damp  soils,  I3fl;  im- 
nmnity  of  Chinese,  >6  ;  immunizatiofi,  191, 
193^  prevention,  346  >  prophylactic  Inocufa- 
lions  against,  14I};  relation  of,  with  subsoil 
water,  127;  summary  of,  337i  Lranami^ion 
of, by  drinking'vrater,  133;  tianimiaiion  of» 


by  oyMei*.  13T  \  lafaatum,  347;  prevenlloB. 

Choi  in,  114 

Chorea,  imitative,  77 ;  nuning  in,  493 

Choreic  paLients.  isolation  of,  ii 

Chrome  yellow  as  a  food  adultcnuil,  34a 

Chromoffenesis,  bacterial.  83,86 

ChroniciiVj  » 

Chylous  affections,  filarial,  51a 

Chyluria,  fllariai,  3IJ 

CimeK  lectularis,  loi,  ^3^,  137,  330 

Circulalor>'  apparatus,  diseases  of,  nursing  in, 
496^  inoculations,  special  prophylaxis  of,3vO 

Cirrhoses.  causation  of,  ifa ;  caused  by  toxins, 
]6i;  from  parenchyma  poisoning,  58;  sex 
refations  of,  36 

Cirrhosis,  hepatic,  bacterial  causation  of.  170 

Cit]^  buildings.  331  ;  dwellers,  soecial  immun- 
ities of,  36;  hair  33^ ;  heolih  othcca,  location 
of.  331^  health  aulhorilies,  334;  hospilals, 
335;  noises,  330;  nui&ances,33a;  playgrounds, 
337;  roofs,  33J;  site  and  plan  of,  326;  sireciSt 
526;  tenements,  331;  Thb  City,  395 

Civic  Hygikne,  315-368 

Cladolhrix,  75 

Clap-th reads,  317 

Classification  of  bacteria,  75;  of  infections,  235 

CleanUnes,  bathing  for,  413;  akk-TOom,  ^tS\ 
surgical.  503 

Cleopalrat  ii7 

Ciimaclvric,  hygiene  of.  444 

Chmate  as  a  cause  of  disease,  55  ;  prophylacllc 
change  of,  in  tuberculous  diathesis,  449 

Cluwl, earth, 40D;  paiL,4DD;  iTough.39B;  water-, 

Clostridium,  So 

Clothing,  405^  children's,  435;  colors.  406; 
heal  or,  4»  ;  in  chronic  rheumatism,  451 ;  in 
pregnancy, 440 ;  infant4\4J^;  materials, 406, 
407;  moisture  in,  406;  EiOn-inAaminabFe.  411  ; 
sick  person's.  473;  soiled,  disinfeclioa  of, 
46i>;  traveler's,  disinfection  of,  33S 

Clyera,    Set  Actinomycosis 

Cnelhocampa,  96 

Coaches,  Tailway.careof.  405 

Coal  oil  for  destruction  of  mosrjnllos,  326 

Coal-lar,  derivatives,  heart -weakness  from.  422 

CobbelL,  177 

Cobra,  117 

Cocain,  59 

Coccacetr.  75,76 

Cocci,  76 

Coccidia.  94 

Coccidium  of  T^bbils,  cycle  of.  72 

Coceulus  indicus  in  malt  liquor,  bt 

Cockroaches,  ameba  in,  135;  bacteria  carried 

^  by,  134 

Cocoa  as  a  cause  of  neuroses,  433 

Cod  liver  oil.  447 

Coflee  after  meals.  416;  as  a  cause  of  nervous 
disorders,  453;  use  of,  431 

Cohen,  J.  Sol^,  265 

Cohen,  S.  Solis,  159,  251,  307,  308, 447 

Cohn,  76 

Cold,  applications  in  pulmonar>-  hemorrhage, 
490;  as  a  cause  of  di^^ease,  4a:  disinfection 
hy.  Z05;  dry,  appliances  for  local,  463:  im- 
munity reduced  by,  43;  local  effects  at,  43; 
influence  of.  on  bacterial  growth,  81 ;  taking, 
41 

Coley,  A4 

Colle's  law,  30.  319 

Colon  bacillus.    See  HacillHt  toli 

Comma  bacillus  of  cholera,  246 

Commercial  inlercourse,  conveyance  of  disease 
through,  1^ 

Commons,  city,  327 

Commotio  cerebri,  40 

Communion  cups,  individual,  neceufty  for,  153, 
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ComnimUy,  laalMlhai  «l.  u,  jfl 

('unplniKM.  tS 

C  uin  >rim«mT  Kat) .  1*1 

CoBTW •»»,-■..  >-l.4l4 

'■■■     '  -  -  ■  i'T^C«,  441 

I  -■• 

il.  Baii4(TnKM  tri.  M> 

1  kram.  tjb 

I  oiinrhinm  ianiulMiti>,  mi 

Cs*Miliiii<>n.*eDiMli.b)CKDc«l,«}i 
ConwHiipiie*.  a(«  rIbim*,  ai.   sm  7M<Tr»> 

C«mn.  pmoHl.  «w>e)aDc«  nl  Irfteiton  I9. 

('unlBBion.  ■tfBnHka  ol,  tf,  if  i  In  omininiil- 
l>r>.  iimMHUMi.  jjv 

Cblilu;tiMlt  llll«*>*B.  h«v)<llBlk  tor,    UA;    tkOA- 

pAtu   tot     piy.  ^;     iHi1i6<-alluii   uf,  ^fii 

■amiiC  In.  J15 
ConnliBrMm.  m:  nimlnit  la.**; 
Convnancis.  piMli.'.  oteol.  405 
(~.>ii>i>k._aw,caioiii>uua  csUKof, » 
<  ..  I...,    tr-, 

■  < ' IV.  (or  VTMinirnU.  j*; 

C'.-jIi".^  <.-i  r '.Njint,  JM ;  «l ^I'lt-iuuui, 43fl 
Cia^o:!  laiiiuiiliis.  ottapMUtiat,«i ;  inlflaMi 

itliiiJittloii  hy,  irt 
Cotlirlli™-],  117 
Cu|jiila,  i>*i 
r-nl  uinVri.  iij 
Cuaiiirr.  tTMilalliu.  Fmo.;]* 
I'aiaMK.  J   Leonuu.fiv 
raiDiiliiiii.  4; 

i'orfvvtt  tuliliinilCn    S<*  Mfremru  rUtrid 
CnivM.1.  4iv:  diHua  iluc  lo,  4111  (tnixtil- 

If  mil  iIhImiiIiuI.  4 1 1 1  luMlluiatot.  4il 
rciiul-mi^ALft.  411 

r>iii'j»  ik4ioiiK.  Wf 

< '>ii  ti  iii-nir<ulti  Mink*,  ii; 
l'l.llr.Ii»'i>l  M  niltll  uiIuIIciuiI.mB 

Ci<ui;lkii<K.  D^cMjinvYnl  inlertJnn  IhroUBbiini 

ricfli'rit  i.'i  \a*:Xel\n  by.  IK 
t'-(lr[»Trt»iltT»l[r.  4a 

UmmI>..  IvrililAllfix,  379 

rowivii,  ivi ;  i.-[>iLiT)<il  by  BiilkluK,  i4S:  pro- 

IHtlvi  liemiifl  nmnlll-iit,  Jg 

Cromp.  nctnjBilKiri,  ^ 

rmiihtnijirciHimlloii  of.fort^xnllon,  5bA 

Ciuirll.  Xl(».  U»<  Ic,  4§0 

Ctmiiii,  y. 

CrrBlinic  Ipiicnitimliw,  J4 

Ciiallhlo.  If- 

Cieilf't  ttl^cr  (irodui^u.  »A 

Cfr""lli'i".7f' 

CivnJii),  ■iMlnfmiari  hv.  si]:  nnreliable  ai  ■ 

Ctt.,|>liil(i,^ 

OT«t>l ,  <]HMil«(liD»  by.  tU 

Ctlfln.  w 

ClMby  bed.  4ta 

Croulhlic.  I  IT 

Cnoliu^  117 

Croion  oil.  ^ 

CliHip.  (Ick'rnom  Irmpcialim  In,  438 

C'lUIKTaliUin .  J7 

Cu>*i  Ml;  I'llini  i>.  filiiiin  iniiimiilril  by.  no. 

J  19',   ctnptp  iraM«miiir<l  hy.  t4>.   '»■  Ji'i 
[MO  AnopliilTS.  IK  .  loKlaiit*.  >plln«  Irvut 
inaMnKlKl  ^y.  >>»,  ■«».  1(1.  iw,  jii 
^OillH»«i>edia,  fci 


SrM.Mim..«.t» 
iMWDiw  totatruiit  I4j .  UKCial  pnniliktaite 
oi  aigi  Mt«Ku><Ai>.  iM 
CyRnbeMKlaMn,  M 
CyMMrcHccllolsM.  Mt 

<*|1H.  KhMncBICIU.  IMI 


Ciaplcwilil.  TM 
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[)■»>  •  'riinKtl«»  al  nil  t>v.  10 

Dwdi  I   M.»JS;>li.i<aMlo/.  m 

uruli.  .1     L .lu)  prapByiBStkalKt.  m 

[vbMtnc,  4* 

IV  Cluuniaiil.  j;4 

tVlKMum  nll'i  I>Nm.  444 

rk^'ttiiJEin  hri  tiirkr^k.  prrvciftlob  of,  444 

Uclormlo ,  o«ni(ai>ooil.  *j 

IVtrnnTjMu".  mnvlu.rt.   i(S»;  btiT.   >(•: .  lam.l 

<l|   tlkLflA.  (AltMlJull    uf,    b^   Xinll     UdJUi^t*    bill 

hyaT^iaf.  xaj  -  |4Fr*k'hyniAloi»  i<s,p ;  (urvivhr^l 
iMfiiiM.  nl  vi««ni.  nvntiiuti  tj|.  b«  m^aj 
ll<)ii-in.  '.J  f 

Tei^iciailvT  clunit**  from  barieial   xtioo. 

If.;  ,  i»1(ki^,  Ji 
IVi.iaiA   ijj 

tldhi  f«il     Sri'  Oilrmtat  lart 
D^-|jriHjU*  i«i1ic'>1^,  mliAtiil  ul,  (Qft 

Ih-lirium,  iiur^itii;  ill  44f 

Tt'lpULriuni,  i^riliiM  llff.  ?)l 

I>f-ilH-'4ltii,  friirimi;  In,  «|) 

I>riiiHHlri  liilliH  liki.'jUlii,  I<»l.  p^ 

l>rriVl(r,  <-A1JUlluil.  14J.  .^ir-    llkffuS^Aa  hy  I 

■julim,   i<j  ,  i""™ii"n.  ju;  iiBinMari.  "JJ 
DnniBtuly. blii«l'ini)«'rtt<-.  vti\  ff«v«  Tut«,*i. 

loCIU    IiiIk,    IIITVCI-tlull     Ut,     4J  ;     MintBlllI. 

Urtmiiiiihui  nociilu.  991, 1^ 

naixalloii,  ullmuiillim  t4  vfliu  b>',  iqi  '  dli. 

inlivliDii  li),  kA;   M^nMin*  cl«iiR>y«4  b* 

'A* 
Unk>.  t-iioiil ,  40} 
Drirmluii  iluf iiiK  upoMrc,  >■  i  -'■nil  tnnitai 

llntl,  91 

Dciwlln.  im  , 

Dvrvciuiinitm.  atDomullllvi  of.  jr;  iMMItv^J 

lium  nccupalion.  6} ;  defiiicut,  jt ,-  <hihmIii. 

]) ;  f>m«ncd,  ^ 
[Jf »vvi*,  m,  139 

DIlLibtL-     llvll-    CdUll 
lUrVCIIttoil.  ?»1 

f>inh4'iv4  mt-lliiEit  Minilnl  vlrBki #•  a  wiMc  «l. 
171  puncrraiiciv^  Iiiiruinmilacaiii|«ltMi<Mt>  I 
■TO  {  nd*l  lubllli)  to. »:  idwtnfigaM  (oC  ' 
wwins.  u 
».4* 


■lion. 


■USuiiOB. 


I>u[<m. ,. 

DUntm,  [^i:i11>>,i'^j;«<ili 


al.fili.1 


'iP"F.  l(-3 


mliilBll.  y;  l  t'li^luu^,  iii.^DMioh 

ol.T7^  lii'L'nanniLurv.ul  uliaTcra.  t4f> 

ol.ln  vikl,  tjfi;  titmiiirt,  >4;;  i4-lki[>v. 
DIallicw.  hiK'nit  of.  44'i 
D^LlintLt,  tLcr»f>l1iOli  i>f,  v-\  louly.  n  ;  I^^M 

of.  4w;    rheunfttic.    m;   Iduiciiv    of,  4^; 

■crofulout.  JQ .   htjckni^  uf.  14A:    lub'rx*- 

lOUa,  ».  IJI  ,    lllElrllT  ■■t.44n,    uric    kCl4,  4t( 

DlMtlc([>:  lll»-jiii3,  nrtTU  nl.  » 

Din  alio  u|x*i:iiii>iii.  3»i.  iKfarc  ofviaiiont. 
W;   III  t-hiMriiir   rliiriiiiiafltni.  4A>  :  In  finny 
a4»i1if-iit,  4V^,    III   h'mic-lii   iwrkij,   441;   in  j 
iimrohr  i'<iii>tlliilliin.4M^  In  rii*K*B|icy,4J4;  j 
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Dtculaluy.  ip 


uiuiLJili*.  Vf 


iM,  ]>>«.  i<ja:   AUlKoxin,propA)'lBctk  uh  of. 

■i«D«  jM;   by  couitl^^'^X .   **^.    W  iJ^nir^lk 

milk.  u\  by  prrai^mtl  njiiiai:!,  l^S-  ^V  ri^rvini 
ifpaffnitv  h<^Uhy.  im;  hy  ^uricK-al  and 
tJeiil  kl  hiilnknirnu,  i^j ,  dl«inC*ctlO(j  nf 
Ehruii  til  .fSo  »  Imrnuntmllcii  Li^itul.  rM; 
pfCvenltDQ  3Ut  ^  kcBion^i  fi-lnlJuiih  ol.  57  : 
■HmmHry.  1J7  ;  tnjtiiv  Ki  (miiiuaiuiun  lu 
VjthefuvMirEi.  LIS 
DL|th[lxciic  iE>f<Likuii  of  fcnlUlUi.  IT> 

Di[ikK(KcuB  iLlbLC»iLvamp1u^-A;  Boiwrrhmr. 

J16;  luii9M'UulBh«iii«iilii|EilidU4»A£  laiir^ 

uUiiu.  360;  piiEUiiiti»]«.  MO-  fJQ 
I>ipl«r*  in  thr  iii(»iinf.  i^f ;  [Aibojceiilc,  P|A 
Ul|i1f  mud  i»^'i~i  i"n  (p1   mt«c,   iff?  ^  mticimii  u( 

wound*.  T'jj     Sfv  .il^nf  /-A^i  aaJ  Aftfj^ififii 
Di4BAKK»AH:<-r<]rit1jkl.  iiitfiiumli    rollowiiijf.  i^r: 

CauM  of,  aire  14 ;  citiiulp,  V  <  i»imt^l  lutxU. 

S;  cold,4J^  cli-raijl>  ul  p4»i»*ibtiuii,  ^i  ;  elcc- 
■cliy,  4J;  eleriiir  Iije^L.  41^1.  <mnti{jn^  jEph  ^T^ 
lieal,4i;nttvout  Inducrjcn,  j& .  IiKt.  Ki,  >ta< 
un.  Ui  Ml.  is:  hl1en»,  4«-  hiund.  46.  &iij(' 

C:*U««»,  »;  ac[k«i»  nL  j^^-  ririltiiB,  /J.  J^; 
eatrTul.  13 .  «MrlnhU.  yij  nrumm*.  71-11*; 
■IflMMiihcfii:,  47-^7^  bioMi-^  jutuiu,  Iil> 
119;  uuiilnnip,  f^-T^;  ccneral.  »;  latcr- 
B«l|)5k>4;  liiiTirulc.  J4-JT  ;  oceupHilen*!. 
ttf'^;  pBfBilttc.  7i-Lzi.  157-174;  phyBUsLk 
jlt-4^  -  prcdittpvvlRf ,  M.  ti  ;  pkVihic,  J«h  T^ 
$3<   :v;  feDttolo(|c.  m-^j;    Ivvic,    mttftiuLlj 

CooieoUal.  H ;  drniiUlon.  19 
OaAoltlon,  iH 

Diffu«lon.  iKt-iflft:  bv  plr.wiior.anil  «oM. 
i>d;  by  ftittmalt.  1^;  by  AiimulB.prviviilfoii 
ol.  sifl  T>y  iluiiickik  an&itul*.  1441  by  |1|«, 
■JiAJ  by  flit*.  pr«vrti[iuii  of.  M7I  by  HcB^  m. 
'*7  1  <*y  "«»H  I'fnmtMi  c»|.  js^;  li>  loodt, 
MT*  ''t'  htmljileT*.  pmrnnon  of.  iyi'.  by 
buccl>H  133-I4J<  1^1 .  by  moat.  146;  by  mltk. 
I4H;  by  milk,  pirvfrni-iii  ul,  Mj:  by  mob- 
quktn.  139;  by  |l)ci>iq>llEn*.pTP\Yllllrj1lor,U4: 

by  n(«,  I|a;  Iry  rai*.  prrtTniipn  nf.  »ji;  by 

kotkrtl  InrrfCuuiK.  igii  by  tiavcl,  pievtiiiiou 

af>  443 1  by  wdlcr.  iij.  M^^  4pi 

Ht'cJlUry.  Hi 

Inftctlfluv,  It 

imicJiH  [4.  17-119.    fin  Jiihttfigy 

pBHVEKllOXOr,  17-  l'»H3l,/t.li,l7A-*JI 

Spccinc-    S«  -Vy/A^rti 

Tran«niL>«l0n  by  lnrrtvJlLv*  ^.  }i  <  dlrfvl,ii*^ 

Liiitlivcl,  I*,     S*v  JiI»D  fiaf/ftm.  ttMHtrntiinHfi 

V«A«r*a1,  ft3;  ifHirkHon  nJ.  lyv,  Jl(\  ^40 
Dikcflfte*.  fliAmcicrtjjiiLon,  iH;  communicable, 
dcBnllicin,  ift;  tuiilajriuut,  hurft|i|Uh  (or.  u); 
r4ntd|fioi]4,hinpiul4ior.|uiv.  ti7^CQntEitfioiia. 
nolfAcMbin  nl.  %^\  omiiaffioiK.  niimtne  kri, 
515;  'luc  (4  t>:ir>H»,|ii :  Inicciimii.cauiatloii 
ul.  T4:|iiri><1^oii«Jidii\mkuiO[|,  i-i:  Mirccllf>Ub, 
mjKmiMioTi  ihmiiKh  tbf  plntpnlA.  jq;  fn- 
otuUblv.  iS;  occupnltcniil)  A4  ^  pictralvTil  4u 


lymollt.  4aii«Atton  of.  \% 

DiiJolntAol  »uA[i,  114 

Dbtii[«<uiiU,  i-jT;  tlicmic^,  197:  11(|uM,»i>; 
■ulid.  tij 

UisifirticnfiN.ii.n.ipA:  byak«ihi>V  tu;  by 
CATbnhc  ■okd.fiB:  by  CbemlcBl  Ajc«litv  907; 
br  f  bluiln  comiwuicJi,  *M-  »^6 ;  b>  f  Morlii' 
alrri  Urac.  115  ;  bv  I 'old,  »»5;  by  L-f*uljn.  *iji; 
bi  cmnt.  Ji^L  by  UvA.  tt^-.  hy  f>™ittaiiiii, 
"*i<U:  by  Klftlricily.  »6;  by  II™j.  I49: 
by  I jibBTT«(|(ic'4 ululiun.  ti6 ^  by  \.\^\iv,  yts; 
by  mvrcuhc  chlofid,  i\y,  by  mcrcuni-  iuflLu. 
JiS;  W'  oK>i»n  jind  omnr.  jii  -  by  •ulpbuj 
diuiid.iiD;  cheintiiA].  or  «Btvi,  iMi  l^'I  .f'-l- 
Einuuut.  in  «ii:k-n»ni,  ji^-  duf^iai:  tiiioturt. 
3\.  Mn-hanlaU  t^ft-  Ofexciru.  ai%.  Ml  i 
rDbni.-4,304l  bftlKlB.3M-  '15- y>)-  invtrumciilk. 
ttS,joi,4^^  man  niBUc  ist.  Nunr'*  t«r- 
un,  Sl^l  PbyiiiUit'^  |>cfion,  315:  ruonis, 
*tfj.  a  ID,  3J];  v3tor-<.'l(i*<(>,  jiTt 

Dlfrt[^ltt»n.  Al  .  I'Tf  vcnli-in  ot.  &;l 

DliTcidLun.  BbduiniiiAl.   pmsi^pHnoiivr,   tvNH 

PlvLtama    Tivnntnbmiii.   1^7  ^    bqmUcum,    107 ; 

^«»Mniiannl.  iii? 
DJAlrtbuijun  of  bucierU  upon  tbr  mflacr*  ol 

th#  bumdn  buily,  ;j 
iKibctl^  *ft7 
L^jbeir*  vibilldri.  jft^ 
Diidrrlctn,  171 
lW«.  LuiilTuI  of,  to  prwtni  r«bipt.  9*})  ^  liJpc- 

lUfh  carried  bv»  144.  i45;faitm1'viutniiW>lvpd 

Ironit  144:  1ii|»cwoTlTisof.  inft 
Duuvbliiif.  iMiur  nrvl«B,lMur>  rmrn.^ii 
[iracunndua  mcdiiiDMit,  Jtf^  135 
llralnap,  huiib'.  jqo 
Draliit,  ^1 

Drnwtr  tcnrJldior.  S<cv«i»i  JT*I 
|imH'-*bn1*«  46J 
lirrvbwl.  J7 
DroBinjEi.  BiiikwiHic,  11 :  p«l'<^nulvr,  311: 

prE|iur  111  lull  u[,5o| 
HHiiWiiic-VAU-r,     Src  ||'-i//»,  Jttuhnf- 
l>riw^>M1nnm(PLi|np|idi.  M7 
DrujG  hablU.'-i,  4/j;<(<inhiijE  in,  Ml;  tALiruin:. 

DniE^i  d0*1n]<'(iiiii  iT  mk'To-oricnHlf m*  i^r.  m 

niodinmttQM  ol  iminimity  by.  iiu 
DoiniiHlclu  (hacllljiiy).  )fr> 
DirncM.  Atni44phciti!,  u  n  ouk  ol  iIIh*9».  57 
DiuikH  Iftcbrymal,  infpcUuli  ul.  l6y 
DiHi|  bacirrld-lailviiH  njfiiiiniiri,iiii>n   trf   fiutt 


loai,  bnn'dul  tiTiKii  td 


Aiicl  vcgnnMnby,  ill  i  Inlrriixii  iniKWiiiBil 
by.  lu;  of  ocftup.tifl 

lliival,  Iff 

Dwcllliiiis.  cu«tliu[  ol.  jM:   limiins  nt.  sMjI 

bviCLi-'IK' <>f ,  171 

DyKiutry.  Kmcliic.  lumniiry.  ajX;  hot-lllmv, 
■umnufy.  ijR  I  li<-|>iiiil,  uiiuilo".  MTt 
Inifiical.  ilintiaiun,  loj.  i|T.  Ii<>l>i<'l.  nHiiilh 

B. 

Ear.  nr*  ■>(,  ttt;  rai*  of,  in  cliHittni,  u&: 
•■[ctnal.nsixtKOIciilKil.fi^  hafitiln  lii.rii 
inlminn  of.  16;;  iiinrct*  ln.1*;  mlddJt.  Viv 
frrtt'iiip  1^.  3A''4  IJ4 

Kanlil'iirialnl  ihf  ilrail.  ]6i  i  of  reliue.>)6 

E:uhy.  WIIKniu,  ari 

htwilfl.  £4) 

Krhlnofim-ot  cyvu^  t<# ;  in  <1u|cv,  m 
bfiophyfaiiiuiion.  lyi 
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Miaw.jriwBai.  rt>;  naUnanl.  i  ana  I  Inn. 

jai-.  MtmtitB,  ya -,ii\i  mm,  \»-.  waur.  i>»; 

vrvTCBHa*.  jin 
BvMna  «4  IcM  In  nmniaiHTt  441 
SAMMlon  «(  chlMia.  «j» 
&BH<ii  paraBMic  womu,  no,  tu,  tte 
SM.  .m.  i»  la, 
Dirlltfc't  kt*nl-c*>la  (Iwiht  «I  linmwillT.3>. 

lU 
EKhhoM.  iM 
lUclulrril.  )«i 
(UiP<d«.  ■>; 
ckvirtv     intdnu,   nmoilliMi    of.  u:    air 

keiHi.  j^;   li^.  poiuMc  tor  »k£-a 


i-«»>Jir. MMBuMtaa of  ittwtn',  i«tl  <>(aU 

>nK,  4J1  dlw  llum.  <*:  itMnlKllMi  kj. 

*g6  i  Kdacm  sb  laitfml  lih'.  Ij 
Eln>hHiil*>l(  nwn^vl   by  •nail  Inqmril)', 

I9i.  hUrUl.  140.111  ;iimDruia—M</<'>t*v 
Eliinliiaiiaii. tiaUy. uHoliMoucMioa  baii,ut 

ul  micrt»4iTnnl>fn*,  173 

l<M*nc'*  UcifUuns  ictiaUm.  to% 
EiuDiiun.  dalh  Irom.  n,  diMUC  ItDia,  16,  Q ; 
(4m  «  diBCMlon,  416 

Emn«a.  mlcivvniMilMB  o(.  *ni  W«dB» 

SodHnir.  tlrAnlllonoJ.  iq 

Bndon^iiiii.  >;t;    BononltMl,  )|A:   atpllc. 

al  loiulTlir  lulcclitin  Id,  tn 

rn'nu,  1il|;h.  «■■ 

Kriieliiitii,  fucil'TioifTiln.4>4 

EtiIcih-  itici,  iiHKoUiixii  mRSliM.  It}.     Saa 

£»irrt.>L'-:tno>,  tAiiMiiioij.  147;   diffusion,  AiS: 
|bm«iiljuri,  »4J 

lt»i*v»"»,  I'Tinal^on  ol,  M 

Rtniiiiiiiliiln.  iiiclTatc  of,  In  trtchlnluli.  lat 

r.|itJrj»;tr,  Avhu\ium  of,  l<) 

l<i->Ir['>T.  hvrcility,  M;  (mititivv.  17;  nnniiiB 

RlituiLlii.  yi 

rvi>>ii>citni)'al>.  im 

Kpllhtllnm*  nf  lip  and  IihieUc  in  [ilpo  »iinJiBr». 

41.  in 
EiiulputoewalM.  411 
RrEM  of  ryt.  iIIhub  Itum.  te 
KrIchKn,  m 
EmunjMi,  to 
Br)nitirliu,rauiali»n.  1971  CDDVcyaiKP  of .  by 

vucfit^l  a»rl  diilal    iiiKlrumcnl*,    1u;    Eii- 

■KiiMlInn  nl.  bv  InMvli.  ijj ;  pirvrnilon,  fi/l 
EfVl^i'mi.  bypMollc.  tfi 
Etylllrminu.   iiiiiUiuii,    94(i;    illlliiilan.  )V» : 

|iiTvcii(lan.  mo 

Eililiiioi.  lubpTcnlmli  In,  td 
Elher..vi:  li|iii1iiiK.  «J 

Kihyli'iinltinilii.  ii.s 

Minl'ijiv,  >ii  ■>  huit  of  pni|ihy1atii,  17 

Eultflcieiin.  Js 

Eiiial}I>t>il  dihii 


:hlfTtlon  rn  4lek'rooiii.  y^ 


i\\tAi\u^ii\  nf  ihva*^,  lyj;  of  iar(kti1ltin»  1^7; 
i*l  pmhoir^nic   rroin  vatiToplirtLir  oncanivm^, 

!»•.  >lj 

fimlllllmiJIIV  l-hBriun  aiiflciiiiiv  rF^ftfjuu'cIu 
lrifvctlnii>  lOa;  mvdlficaliOD  vl  invnd^l  ur- 
UJtrrlin^  154;  oJ  InvndmiE  orcaniun.  159 

Euininailon*.  ichoul,  4.^ 

Ennlhsin*!*.  acute,  lj7i  uimdnntt  In.  n7: 
larc  c^  (uUriitt  J7W:  c^iie  el  vii'L-tiruni.  JTTi 
Hdii-lal  pmphylintv  177-  |"rvalnii-»  ul.  In 
CEOwdeii  arms,  iit ;  m^c  rcldUuiit  i>[.  J5 


ETiStlAn  In  •tnt  InnI  tnlcvtlmn.  11 
I      '  '      ''      '    '  '.:  hnmui.ilii 

I 

1U,  ,"  IT'futl  nuThe-.i..  4^.  kit  uVI  AKT*,  4JM  ^ 
B  pccKMnrr.  W'  ■HMal.cd  ch>M(r>-.u»i 
|*|iical.  ol  cbddtrn.  4^ ,  pulMoaaii.  to* 
fubncuMd  t'lilldicu.  w);  mmiiin*).  iia 

EM^MIalnir  c^ci.twdwn  ■  cam  iX.  »?» 
p«r>irtaiJ  thTTUldn*  in.  jj 

Rj^Masn.  asdakMion  of  Hiwi«||>  by.  ib: 
pMlOd  td.  B.  VnpkylBila  •)•»■,  n :  te 
anUtaiin,  11 .  by  Inncnlalton.  11 ;  awvalt 
laaca  dnlniE.  )■ .  Is  liaat  and  e»ld.  41.  t> 

RtfncUe«a4uic4iHV-iDeM.  457-  a)  viiuud 
air.  yit;  tlulu.  w 

RutiiBic  betara  IB  4l*caaa,  ■nimaic.  71-111; 
ibanlnu4e.  y*-^ 

Ry«.prTpanl>w><4.  lor  n(*ni<rHi.  v« 

E)  t*.  can  ol.  «jj ;  iittitiai  n  (kiU  V  on  od,  (14 

r. 

FaA«w.iat 

Fandn.    5w  Ctoadhri 

Fairy  bud*.  »7* 

F*TCv.    S«c  Clamf^f* 

Fiwlull  hrpMlcWB.  Mf 

FvaiaHRi.    M.    u;    comBanal    prophylatb 

diiiiBi, » 
Fulcvt.  nwJIAiallDa  <A  InHminlt*  by.  ikj 
Fkiiu,    ■&<;   oiinatlun.  no:   dMiuhm,    at*. 

dL4uuuii  by  animal*,  144;  pBniatW,  u;  m*. 

V nil  Inn,  ava 
Faiiivi,  MS 

Fn4]  Tfiftiipt-  <imiAmlnailon  ol  w>irr  bv.  \t% 
Fcvrk.  diklidcvlii>ii,ft5;  dupaval.  u(^  rianiHta- 

li-jn  l»r  (ttratlia  >nd  avx.  111  f^uauii.  Ana 

hmdins  In.  Ij7i  Inmrtincncc  o<,  m-rMcr 

nitnt.  4^1 
Fccdlna.BiillitUI.  iff.  by  (■undlon.in;  htm. 

416;  Kxnlilc. ullbcinHnc.  194:  bciplFM  i*. 

Ilmu.  AT*'-    livp™l«nnl(.  4Tt:    tafani.  «ii, 

naul,  in:  inial,  4ni  II>p  in>*nc.  4vt.  (br 

tl<^li.47ji  uiKuiuctMwaaUtata.c;!} 
Friiisit  ((nluba.  battcrin  !■,  n,  171 
I'l^r  itr  Inncv.  117 
(  Tini'-iiiailoii.  karlcrlal,  %i 
Kt-f  iL',  151 
Friiii  chlaiM.  dltMcTllon  bT.»«:  anlpl 

d^ml'vlinri  by.  9 16 

ri:rF1t  U4I»1.4I1 

Kcrruu*  Miluhiic,  dltlnf«ctkin  by-  t>A  

Fc1ii«,4ircif1<iLial  dixflfec  fid  InHIvy  a! .  303  fan 

Ut\\nn  nl,  n:  inlQtnliirii  dI.  M,  31  ,  n^lde- 

vel(^rtnpm  'rf,  u 
FfKi.oiKthar  >«/>u'"'ai«.-<v>rt-iiiapinal, 

■PI    C'l'rtitit^^  fivf :    iBJokni,     ift). 

malAtlal,  k<t  ti^l^im ;    Ma)T4,  v*'  M^tltt 

JfW*  ,■  \rtflli:-  tailMd  bv  U"i  1*^*1  dftlhrlci*. 

IM:  *!'n*lrt.  *c«   SattUI    t-f^fi  -    t»i*liijnd, 

•<*  'J'w^kvi^ /nvr  :  fclIuH.  w  }riiffm  /fT** 

Fn^'rfT-cnU,  IM 

jri-vri'iiMmnji,  48* 

Fi:vri4,  Aliiiui',  inLDVomlonof,  fcxitiuiit.  i» 
I' til  [iliiiilm.  laulhy  id  incaiila  aiii«>x.  M 
riurtd  dpnuinc|u>i,  i<^;  dinnui,  147;  mrflin- 
enilvioA;  nocinmi.E^;  mnv^noiTariHnia- 
liun.  ivi,  ut. (14,  iir\  31  J,  [Kniiin.  ift.ttn 
rcnkhclEia,  ii^\  ku>ifi]ini>.  lof,  ia>.  jr.^ 
Flljinn^m,  ililliL«iDn.  \in  picvmilart,  jij 
I'llltr,  BpikcloM.  tu.  iS'  ■  1^><1tU'.  331 .  Rw- 

Icuc-Chimbertand.  144,  4ni 
KIIWiB,  tkanting    of.  ui  i   ImpToylscd,  4to: 

■tOIIC,  5S1 

I'lllTniioH.ittiiinlcctfnnhy.  i^rbauw.  ut.eei; 
ol  wilH  lut  fllyiupply.  »l.  IM.  nf  watfr 
liir    danall':  uu.  u>.  ui.  4ih  ;  **mI.  «d 

nslei.  MO.  )V- •*»*><■  ■''■»V>  ■■•MI-JM: 

aoll.  ol  wilci,  349 
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FiDlay.  140,  310 

FkeplacFH  opm,  vtniilailon  by,  3S13 

Fireplaces,  open^  holinjr  by,  ^5 

F I  reproof  conslruction,  ^31 

Fischd,  17S,  if*i 

Fish.  ilp£[TUdliDn  at  moaquilos  by,  235;  diet  in 
leprosy  causation,  300 

FiBb-bUea,  uS 

Fialiils,  pToduction  of,  t6i 

Kiiatian  eroupof  compl^mtnt,  1S9;  ^roupof 
toxin «  187 

FJicalor,  189 

Fixtures,  housc-pl(tPibiiig.  vh 

Fleas.  99;  iHcteriB  rarricd  by,  134.  tw;  cafpet, 
deslniction  oi.  21D '  cal  and  dox,  destruction 
of,  230;  cal  and  dw,  infection  tarried  by, 
[45;  rlisease  transmission  by,  prevent ii*n  of, 
3Xtf\  inoculalion  of  disease  hy,  137.  tyi.  14^1 
li[e-hislDry  of,  2icf ;  palhofemc,  99 ;  tiansmiB- 
sion  of  p^cigue  by.  Hi,  iPi 

Flexner»  181,  J47 

Flexnerand  Naguchi.  (cB 

Flies,  4^,  J69;  as  carriers  of  infection.  1^  t  bae- 
teria  Iransmiilpd  by^  154;  biling,  n.  bilinjc,  Ln- 
ocuintion  of  disease  by.]37;breedinfC'Pl4ces  of. 
318 ;  cholera  earned  by,  1^ ;  (lontaminalion 
oi.  sources  of,  Ji8;  destruction  ol.  »8  ;  by 
fly-paper>  21H ;  by  fontialdehyde,  jid,  jiS  ;  by 
pyreinmm.afA;  by  sulphur  dioxid.  3ti,  »S; 
diHease-Eranainis^ion  bv,  prevenlion  of,  3)7; 
Gxcluaion  at,  from  dungheaps,  iiA;  from 
food.  jjS;  from  human  feces,  jjA  :  From  hos- 
pitals, aaq;  from  houses,  »j* ;  from  mesv 
rooms,  218;  from  ope raUng- rooms,  319; 
Erom  sources  of  iiifeirlion,  jiH  \  from  apulum, 
»q;  from  stabLes.  i^;  leprosy  coiive>'ed  by. 
30a ;  life-history  of,  uA  ;  nalurnl  enemies  of, 
»5;  species  of,  conveying  infeetion,  137; 
Imn^Tnlssioi]  of  disease  byi  133 

Floor  of  sii:k-room,456 

Flora,  invariahie,  of  the  body,  73 

Florida  sore-eyp,  carried  by  flies,  136 

Flowers  in  sick-room,  468 

Flue^,  B3,  131,  155,  aio 

Flukn,  107 

Fluoride  in  food,  harmfulness  of,  345 

Flushing  valve  for  water-closets,  3W 

Flush-tanks  for  waler-closels,  397 ;  automatic^ 
siphon,  J97:  tumbler.  J97;  non-autontatlc, 


Fi?.'l 


Fly.  blueboUle,  gS,  169;  bol,98;  Csyor,  1&4 ;  com- 
mon  flesh ,  9^;  fruit .  137;  fUAver.  169;  bippelales. 
rjd;  house,  137,  1691  stable,  tj?:  Isetse.  138 

Fomites,  transinis«iion  of  disease  by.  13J 

Food, 414:  aduheralion,  341 ;  care  of,  in  sick- 
room,4R0;  in  old  age,  438^  infants',  431;  In- 
fection, 131,  T47,  iji  ;  infection,  prevention 
of,  34S;  poisoning,  yf;  poisoninft^  animal,  60; 
porsifiiing,  vegetable,  60;  polnonous  additions 
lo,  34j;  preservatives  in.  343i  supply,  341; 
tuberculous  contamination  of,  prevention  of, 
15a;  unclean,  147,  151,  341 

Foods,  conveyance  of  parasites  by,  131,  147- 

Foot-and-mouth    dlHase,  364;  infecLioii  of 

man  by  animab  with,  145 

Foole.  153 

Footwear,  409 

Forbes  water  steriUcer,  35* 

Forel,  63 

Formaldehyde,  destmcl  ion  of  Aiesby,  378;  dit- 
infection.  307;  disinfection,  continuous,  in 
sick'Toom.  515 ;  disirifection  of  mail  by,  154 ; 
disjnfecrioii  of  money  by,  135  -.  ^^neration  of, 
709 ;  solution,  slerili'allon  of  fruit  with,  151 

FormaliAr    See  F&rmahiihydt 

Formic  aldehyde.    See  Formaldehyde 

Fracture  bed,  460 ;  matlreas,  461 

Fraenkel,  180. 169.  a^J 

France,  raeaL-hours  ^n.  414 


Franklin  open-fite  aiove.  385 

Fraser,  ljS.  119,  iSj.  185.  186 

Fried  litnder,  370, 173,  304 

Fried  ma  nn,  172 

Ffisch,  3<M 

Fruit,  disease  conveyed  by.  I5J ;  dishifection 


of.  151 
Fruit  fiy,  I 


Fruit  fly,  137 

Fullon,  332 

Fumes,  poisoning,  occupational,  67 

Functional  delicieiicies  ni  scrofulous  children. 
hygienic  manaremenl  of.  448;  results  of  bac- 
terial  action,  lu 

Furbringer.  5C4 

Furnaces,  hoi -air.  heating  by  »3B6  j  hol-air,  ven- 
tilation by,  3S0 

Furnishings,  373;  school.  403;  aick-room,  439 

Furs,  407 

FunincfeS)  causation.    J63.   )97 ;    prevention, 

o. 

Gadinin,  113 

GaU-biadder.  bacterial  invasion  of,  73 

Gall#,  163 

Gatliolti,  303 

Games,  recreational,  4JS 

GangLia,  pneumogastric,  changes  of.  in  rabies. 

Gangrene  from  bacterial  action.  167;  from  car- 
bolic acid,  6H^  hospital,  198^  Senile^  35 

Gangrenous  ulcers,  ^99 

Gartajce,  burial,  366  \  collection,  366  :  disposal. 
366;  drying.  3G6  ;  scanlumping,  3<t7 

Garments,  outer,  407  '  rubber,  407 ;  speciaL  407 

G^rrigues  occlusion  dressing,  jii 

Garters,  410 

G&rtner,  60 

Gas.  iliumlnaling.  fighting  by,  3S9;  staves, 
385 ;  formation,  bacterial,  87 

Gaseous  edema,  r8o 

Gases,  diffusion  of.  ventilation  by,  37s;  disin- 
fectant, 307  ;  toxic  aLmo!npheric,  50 

Gasoline,  ligfi line  by.  3^^;  tippling,  63 

GaslroM^nienc  infection,  cau^tion,  247;  diffu- 
sion. 148c  prevention.  349 

Ga&lro-intntijtal  diseases  of  childhood,  over- 
crowding as  a  cause  of,  61 ;  maladies,  jjrevn- 
lence  of,  in  summer,  36^  tract,  bacteria  of, 
73,t67,T47;  tract,  infectioii  through  169 

Gastrophilusequi,  98 

Gaulier.  36,  17 

Gaulier  and  Mourgues,  ti4 

Gaya,  India,  chokra  al,  carried  by  flies.  135 

Gelatin  injections  in  pulmonary  hemorrhages. 
491  ;  solutions,  tetanus  conveyed  by,  »7 

Genito-urinary  tract,  external,  infection 
I  h  rough,  171 

German  mensles.    See  Rubetla 

Germany,  meal-hours  in,  414  ;  vaccination  com- 
pulsory in.  195 

Germicide,  196 ;  to  abort  focal  infection,  It 

Germ-plasm,  abnormalities  of,  27;  toxiferous, 
31 

Gerontin^  36 

Gertrude  suit  for  Infants,  419 

Giants.  31 

Gita  monster,  nS 

Gilchrist,  v^ 

Glanders,  j66;  and  Farcy,  sumtnary,  MS;  ba- 
cilli, nee  8-  mallei ;  causation,  275  ;  diRu$ion. 
276:  diffusion  by  coughing,  143;  inoculation 
of,  by  flies,  137;  prevention.  370 

Glands,  scrofulous,  356 

Glandular  enlargements  in  scrofulous  children. 
448;  secretion,  autointoxication  from,  per- 
verted, 33 

Glass  for  windows,  388 

Gleet,  tests  for.  317 
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Cl—f .  T«au  hnFM  fwMIc  taoeritltd  by, 

1^ 
Gtam.(flnnn. lMw|Bprai«n,M:  nMm.tmr- 

•tat).  ucrllUMIwi  of.  m,  501 
daamt,  >ntnlc  coiiUiBiiaUm  ■>(,  3u.  m  • 

tHdaitaMtnnl.iu 

KI)ruHirlll.MMtln»MB<MUiri)t.  n 

t;niii,  innunlMMB  s<  Alikaa  tmn  by,  ig 

C»ii«r.  illtllHiUd  H  BlMtil  mnUliKnl*  al 
rirli>kiat(<«M*r,  117:  •BfulilhsliBk,  nnulkm 
■  nuMuf.n 

<«ild  chkntd.  kiilldout  M  wukvifalwfi,  it« 

Oiinorwcin,  u.  JI<1  iiiiMI  mucnu*  mw 
hruc*  inv*'!«l  l>|,  ryi:  |iRHnl  wlihoul 
KAIiA^ltK*- 17K  <i11>}iO(llin(l  illW  10.  197;  <l^ 
■u«  MUcknl  by,  i«o 

Cimatilm.nuuiiaD.}''' :'-,wt](((»I 

InnninKnlk.  u>:    dilt  1  •fnfiiaiic 

■11". 41};  iirtiM«n« Niiii.jir; 

>i«e cullu.  JIT ;  lumnuf)  ■■<,  >M 

CononhMl  ■nbillb.  uG;  (iiducanlllli,  31A1 
ophlhilmta,  117;  upMtulmli.i-m'ciniuu  of, 
Ti.]i3;  i^nuitlt. )ii i  lyfioinl*. ]i« 

Corhan.  i(B 

IJ<Hll»m  bnl.46a 

bcul.  HorbacJTwkrt  ihtory  at.  u ;  piriaoa  ot, 
Sai  ■hMObI  rrlnlioiiiDt.  jfi 

Corny  diMlialh  tijKiciw  (>l,  A90:  twd«iK)r. 
■■nal'tiKlhi  mill  niUMCC  Id,  41J 

Gfilnin,  111,  iti,  ji> 

CranCli«.H..i;« 

Claud  i>.)& 

Cniniilnrrui,atc«rttiD|.ullhT  pudriidi.  «u»- 

GrvnalomUv  nuBilon  of.  iM 

8n*ii.  *)»•  'X-  HJ 
nM,  (Allon,  vBiiilatloii  by.  iSa;  hnilMlc. 
knyil'k  vmulallin  hy.  i» 
Gnto.  huiiliiK  by.  fli 
Cmo'i  iiyuUiDiac,  cnelion  muailv*.  >J 
(InTvyatiln.  jfi? 
CnvfclnM.  »j 

Crreiii.  InfecLioii  ctHivnvd  hy.  uo 
Ciiflill.J.P.  C,,<,w 
r.ttp.    Sr«  /nJtmfHta 
Giiiiinit  alt.  j;i;  air.  InlKlion  Irgin,  iiAi  itcli, 

Ctcnth,  infanu*.  tin 

Oruhy.  iqo 

Cuunlii.  ^si  BDUl  ot  tirlnr,  jj 

Culnniworm,  106;  In  Imh-nin  ttM,  xx, 

Cuin^cliullc  ■(Ili:li3.  liM  water  MOlllHtlon  at. 

Ill 
GiMnmnU.  JiA 


H. 

KiUta,  dapm»lTi|c,  ua<ai»eoI  dlwue.  Aj 

HbHIiIiwS  |>ra[ihy1nrtlr,  yij 

H«l>.oreut,  4*!  .  i'Uli!ni't,con  nl,  «1 

Hammock,  Imi'fux'ikol,  4M 

IIbthIs.  ttldnlc^icin  of.  lu.  >I3:  Mcrilimion 
ol.n» 

Hsnklii.  t*.  ISi.  J03 

Hainni.  7>n 

HsinophDC.  I*; :  of  CDMplcmciil.  1S7 

Haiil'nlng,  htuhing  <or.  411 

llarrllii,  ji 

Hiivdburir.^t* 

Hftvilaild.  I  IT 

llau*iTuiiM.  171 

ll(adar>i<r  inin-dtti,  ittnecr^rpf,  ttx 

Hvad'tovvi  like.  411 

HmIiIi.  and  dluiuc.  iS:  and  lit  ilifenm.  17: 
bl«r<Uaf,ui;  dcfinllluii  Dl,  iN;  madlAmliin 
Ol  InunuiiAy  ty,  ili  -,  olllcsr.  jj4  ;  oOicei  iii 


(flia.ui :  oniWilMilo»>.wi(.)|»i.  jjk  ft^ 

maiwn,  •« 
H«n dm—mtaa laagr,  ij.dUotw.  imiimiic 
|B,«*^  h>liMirHiliy  III  valvoUi  <Iun<*.  Jn 
lii)uot«.tiy>HI-dr*Cici>'i-.  <-' 
*  .1  ul 

■JOll 
.    >d 

.  >"  by. 


I 


HoU  u  ■  i«iBC«l  iim-- 

talluMKv  Dl.on  kictri  I 
vHfTti  of,  4>:   iKfvp^  kaJL 
ckHhiM'    i'tt     prudaartlWi 
viun««  of.  ni  f l*«ltjiuct,  ]jt^ , 
199:  vmliUIInn  by^M* 
lldlcl.  clrflFK  lit.  jM 

HcMlnv.  jAti  *lw<inlM  In  dwrlllnc*.  MS. 
hiXWir.iiHi  lHi-«iar.  jM;   hMwatct. 
Illallao  by.  JM:  wk-room.  uS;  Mimn. 

HHUn.  VCUllMUII  H.  3*° 
Htkldcn.BA 

lldmlnlbca  (Virmn).  iqj 
IldBilRthluu.dilliition.is*.  i6«.  1991  dll 

by  tood.  te.  UJ :  pinmUiMi.  iW 
Htmaflipua.  IM 
HnnalOHx*.  dcnfur.   Mt;    n^AtiAl,  vAi 

Ltvlt.  M);  Tvualwtt.  143 
Htnuluria.  ciiil«Bk.  al    Kcipt.  107;   UkW, 

JIJ 
11nii)p1«Cta.aiC*  iriaiifina  of.  25 
Hfinlplcni.diMiMr-lntiiiBtaKlun  by,  aiwaalan 

oI.jjd:  iHIhcccnlc.  101 
llcliiui-llrainilaini,  170 
1l<niAl>^lii.  1% 
llrnialnii,  «ttlM 
MtiuuididlB.  It :  Inhcrtlaacc  ol,  19 
HdDutib  MOpiliun.  tiu 
lltmnpini*,    niB 

Jbikiti.  W7 
tlTniuittU|t«.  Hrtbnl.  iiianimiim^    «),  4K1I 

Ermbral ,  iiinenlkiii  u<,  t>4  ;  Mining  bi,  I   ' 

pi>tiI-op(*niivt,yi4{  piilimnHUy,  I 

o'.  **• 
Hcmuitiupuia  tlfflulliiin.  ijf 
tCrfihcl,  174 
HcTFillii  nnd  di'mr,  r;  ^  lahc.  n;  tiii»nlu»i. 

»).  In  jcouly  (H»lli"i»,  4So:  In  ni>nrf*ir  fin. 

Mituiiuii,  til.   Ill   ihc aii.  (^; 

hi  lutwmilnOk.  JSi-4^;  bi.  'ilcc* 

ol.  yt;   Frlaiipon  of   piophfi-  i*. 

rnuLf,  3^;  Irup.  >f 
RcTnihpliiudlEfim.  ji 
>iciT>t^. iitfimLr;,  KHiAUfam,  HI4;  inmnrma, * 

ciuiaiiwi.  ^Ci  dlSiuloi,  19a;  pptveMMA,] 


iB,  49>:    pantiilc.  «(l 


(Micmalyil   . 
If  flFraunlhfii.  ■!& 


HdciDHBUilyiin.  >S> 


H'lvinmln,  iit 
)Iliii.l,i-,-Iilid,57e 
)[ln1,  11&.  iij 
ItlriMa  C«yl«i<ni.  101 
Knbhiti.  mmlfanafvalM  tA.  4M 
Hoe  cholfni.  inincliil  imfflunKy  asalMt,  f*i 
llulldatii,  ■cliooi,  404 
llfimal.tmyU  <^iiicuurl>,  i.i? 
Ilnitwmwkrulxnry  ol  toiil.u 
lloiie,  manurr.  tilts   btwIliurT^,  iiyr  «i4bim 
dcCdmiliHof.  <}  ^  ^ 

llcnn,  dlinw*  <«ivn«l  la  no*  ^,  !■•  la*. 

In  tit i«. dnnjitii  i'>  hnlih  tniia,  ^it^ 
Hoitutal   coniiicu<.-tlon.   y.6:    c*'>Ctir.   <«■•- 

Btlon.   nfi;    ieaEii;icfic.  diHiiBion,   ftf^^   ni^ 

gnor.  puvniKnii,  »» 
Hwipliali.  air  andUElii  lo.  Jjrt:  rity.  ujt;   'or 

conlagiuui  dliivHi.  ut;  M  «niia(i5M  iti*. 

«•(•.  My.  jjj ;  r<^(  gaidnH  for,  j^ 
lloU.drniiilliT.of  inraaiic.  i>ii  iiiivtmcilliitr. 

of  fiamtllf.  tyit 
llolnlr  (uitia«>.  bMIInc  hy.  fi*i    (ntnam, 

vcnlilmloii  liy,)te;  Meillfntiaa,  »o»  i 

Itoi-waitT  bTir»,«iii  bniiiic.  jtK:  M*flll^4 

lion.  IMl 
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HoiiK  quarantine.  138;  quarantine  for  anult- 

po*-  3^  [  rvluK,  disposal  of,  356 
Housc-ciram,  2t/o 
HuuK-flmiiiagc,  390 
H mis*: -fly,  li? 

Houses,  arranj^emcul  and  conMructloD  of,  327 
Howard,  ij7,  J18 
H  udd  lestoi  1 ,  197 ,  401 
Hueijpe,  79 
Hu>:nt's,  D.  E..495 
Humldilier,  3JI6 
Hudiidiiy,  aicnosi^heric,  «<>;  o(  ftick-room,  «S9 ; 

rclalionoE,  10  |t#rs[iiralion,49 
Huu^swmhr    See  Rabies 
Hunljiifi  wilh  cameran  430 
Hkilchinson,  Jiiiialhaik,  300 
Hutchin&oii,  WdcxIsh  160 
Hydatid  cysis,  loB ;  disease,  conveyed  by  dogs, 

U5 
Hydrarthrosis,  occupalional,  64 
HydrocoTlidin,  114 
Hydrucyanic  acid,  destruction    ol  mosquitoa 

by,  136  ;  dL'Htiuttion  ol  ralfl  by,  lyi,  13a 


Hydroutrriarsenid,  59 
Hydrolysis,  baclerial,  85 
Hydri>|)liubja.     S«e  kahies 


HxMuNK,  Civic,  3*5-368 

HVGmNE,  DuMKSTJC  AND  PEHSONAL,  371-454 

Hyeiene  of  clnldhood,  4M  \  ol  dlnthesvs,  44O  ■ 
ofdwllm^,  371 ;  of  mrtfliJon,44i;  of  lying- 
ill  period,  441 ;  of  marrla^,  437;  of  meno- 
paiiSL',  444  ;  of  menstrual  period,  43S ;  of  old 
Hfte,43^l  of  prcttfiancy, 43<^ ' of  pul>pny,436j 
of  N]redal  penuds,  437  ;  of  travel,  405;  of 
wonien^  43^!  personal.  4091  school,  403; 
special,  433 

Hygienic  hfe  in  prophylaxis,  13 

H  yperacl  i  vii  jca.l  u  nt^lJonal ,  hercd  ila  ly  origin ,  28 

H>-pcrplasia  from  bacterial  action,  161;  gen- 
eisl,  7H,  32  ;  local,  28.31 

Hyphx,  3q 

Hypochondriasis,  nuraingin,  493 

Hypoplasias,  32 

Hypotrophy,  251,  44* 

Hypoxanihm,  35;  ^raiiular  degeneration  of 
kidney  fromn  33 

Hysteria,  imilalivc,  17;  nursing  In,  493 

Hysteric  patients,  isolation  of,  ai 


I. 

Ice,  contamination  of,  401 
]ce-bj4gH  aud  ic«-caps,  465 
Ice-waier,  HI-eHecIa  of,  415 
Irterus  from  Distoma  hcpaliiruni,  107 
Idiocy,  hcrcdilary  origin  of,  jfl;  nursing  in,  493 
Idioplasm,  30;  disease  transmitted  by,  31 
Idios^ncra>(y  in  relation  to  X-ray  burn<i.  45 
flluminatioTiH  arti6c:ia3,  389;  natural,  ^ 
Imbecility,  nursing  in,  493 
Immune  body,  189 
Immunity,  I J5 
Acquired,  \^\  eihqu?tion  theory  of.  184; 
phagocyte  theory  of.  i^\  retention  theory  of, 
!&! ;  varieties  of,  190 

Active,   190;    produced  by  Infection.  190; 
specificity  ol,   (90 

AgainM  cholera,  26;  infection,  theories  of, 
177  \  malaria,  t^,  310;  scarlatina,  iC;  tubercu- 
losis, 16,  1st ;  yellow  fever,  16 
AntLtanJc,  against  diphtheria,  duration  of, 
195;  passive,  194 
Antimlcrobic,  passive,  194 
Artificial,  active,  development  and  dumtion 
of,  193;    against    tuberculosis,    253;    experi- 
mental,  [H4 ;   from  progressive    inoculation 
with  attenuated  cultures,  rAi ;  from  progres- 
sive inoculation  with  bacterial  products,  1^4; 
from  progressive  inoculation  with  diseased 


tissues,   1S4:    methods  ol   producing.   190; 

produced  by  inioxicalion,  190 ;  spccihcily  of, 

186 

Bacteriolytic,  passive,  iiu 

Condttiom  ol  animal  modifyiug.  iBi 

Definition,  19 

KnviTon mental,  36 

Following  accideiiLal  Infection,  190;  experi- 

meutal  infection,  190 

Lateral  chain  hypothesis  of,  1B6 

Natural.    176;    against  tuberculosis,    ^^3„ 

chemical  eKplanation  of,  187 

PbkIvc,  190;  methods  of  producing,  194 

Racial,  36 

Reduction  of,  bvage,  tSi ;  by  alcohol,  62, 183 ; 

by  cold,  4a;  by'diet.  182^  by  drugs,  rSi;  by 

exposure,  rS2  ;  by  fatigue,  182 ;  by  nijury.  182 ; 

hy  overheating,  41 

Relativity  of,  17B,  181 

Special,  modified  by  other  diseases,  181 

Variability  of,  178 

Immunization  againat  abrin,  1B5;  anthrax, 
184,  396;  blood,  185,  i8fli  chicken  choleia, 
1*4;  cholera  Asianca,  19a,  193,  346;  cells, 
18S;  diphtheria,  185,  1R7,  269  ;  Oriental  sore, 
305;  poisons,  192;  plague.  (93.  303,  3041 
rabies,  191,  194,  995;  ricin,  1&3,  192;  scarla- 
tina, 2S7:  smallpox,  191,  379;  letanus,  186, 
187,39a;  tuberculosis,  a^j!  i>phoid  fever, 
L^,  193,  345;  venoms,  T19,  1A5,  192;  yellow 
fever,  193;  artificial,  applicalioris  of,  14^; 
methods  of,  100,  See  also  Anhtoxm-  im- 
wtunity  ;  and  Saturn 

Incontinence  of  urine  and  fece^,  mauagemem 
o\.  491 

Incubation  of  disease,  3o;  delenlion  during, 
31;  prophylaxia  during,  21;  hv  antitoxic 
and  bactericidal  serum*,  3i ;  by  disiii feci! 011, 
zi ;  by  drugs,  21 ;  by  excision,  21 ;  by  preven- 
tive inoculation,  21 

Incubator,  improvised,  514 

Indolent  fever,  2A3 

hilancy,  hygiene  of.  427 

Infant  feeding,  431 

Infantile  scurvy,  prevemion,  45a 

Infants,  traimng,  434 

Infection,  aerial,  130,27^;  aerial*  from  animals, 
145;  and  incubation,  31 ;  ARTIFICIAL  DhFhN- 
ftHs  Against,  >p6-3i6:  conditions  govcni- 
Ing,  179 1  contagion  and  inoculation,  18; 
definition  of,  18,  179;  dependence  of,  upon 
number  of  micro-organisms,  tSo;  exjieTi- 
mental,  immunity  Allowing,  190;  fetal, 
through  placenta,  39;  locafiEalion  of,  by 
trauma.  41,  iBa  ;  mosquito,  avoidance  of,  227 ; 
period  of,  so;  prophylaxis  during,  3t  ;  pla- 
cental, 28;  portals  of  entry  of,  163;  PnofHV- 
Lh^ctic,  190,  J91 ;  pulmonary  in  lubereulobis, 
prevention  of,  ift' ■  relation  of  mechanical 
Injury  to,  40;  septic  and  pyogenic,  condilioii* 
favoring,  >^;  soil,  from  bur led  animal  body, 
128^  terminal, 74;  tetanus, conditions  influenc- 
ing. 792;  tranamiiaion  of,  by  air,  121,278;  by 
animals,  130;  by  animals,  methods  of,  131; 
by  bathing-  and  washing- water,  125:  by 
commercial  intercourse,  155:  by  domestic 
animals,  144:  by  dust.  123;  by  flies,  136: 
by  fljei,  prevention  of,  JATi  by  fomiies,  153; 
by  food,  131-  M7>  t^,  257,  258,  3*2,  348:  oy 
household  utensils  and  toys,  i-S^ ;  by  insects, 
i^\  by  mail  matter,  153;  by  milk,  125,  147, 
li^,  150,  244>  257.  343:  by  milk,  prevention. 
U9.  343;  by  mosquilos,  139 ;  by  mosquitos, 
prevention,  224,  217;  by  personal  contact, 
155;  by  sexual  impurity,  1^;  by  soil,  rsfi;  by 
surgical  and  dental  instruments,  153;  by 
transportation  and  travel,  IM  ;  by  travel,  pre- 
vention of,  405;  by  vegetable  foods,  1501  by 
vegetable  foods,  prevention  of,  151 ;  by  water, 
133 ;  by  water  introduced  within  lissues,  125 ; 
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takanalaiH.  ■Iloinun'* 

(M  ••■•■■■>><  *i"^"'' ■•" 

"V.  »U.  *».  :  " 
DMhAla     dI.    1 

•llinmsiTtr»ii. 


««l 

111,  1^^    •pcml 
lyt,    thf*u(b 
1*1  £«i4fo-yn(iiiiv 


iiatt.  ■;■  ^  RaUfu-aiiiiiiMl  ln<l.  lA;;  kr«. 
104^  nrtw,  ■fe«4lh.  Bud  |ilijirymi.  tW;  rtupdrt- 
Mpiy  iFKi.  i»:  ikin.  ilkii  •oumU,  lAt  i 
woiMd,  by  flic*,  ijti  wlatUa  ul.  ilvt  w 
■iwr  of  onfum  *l  mlnv«rs>i>linii,  i«o 


»>,  >i>n!Ul  ■•runlivUxb 
..  ^ WluH(u.jM:iDle« 

leAok  Mid  ctaiicnlilal.  *M  '•  •••pin- 


aal  orl«la 


mllli,   ., 


'   ~      ttit.  la:  *p*nUrm.  till-. 

■ncniUal.  »f9i  (Mplra- 

■stjt.     atm-lkl    profihrluli    <rt,    Mj-MM; 

XpMlal.    ■■■OfllVi-tltl  ««.    3U-J>I  I    UUD- 

"ut),   *<}■   a^O!    iflbuUt  iM».  ijAi  wsa- 
tulwtliMn  iliwu.  Qtvtl  ■■iiiiitiiijiij  pnni  ut  tt, 

InMralton.    Imlswjtlc,   piodwtlMi   ol,    Mil 

toand-cdlot.  pmtBClnn  of.  141 
Influcm*,  ncneu*.  in  db>aM-pfaJiK<t*a.  it 
liiDiiflua.  >M :  builbim,  m   B.   mjiarmi^; 

mtwH  by  diMMMIc  anlniili.  HSi  nuailon, 

■nfliuion  cl.  tn;  piwumanj*  c«nplk»iinc- 
w:^',  prtvtfillDn.  ITSl  tumniary  cf.  BJBl 
ItammlMlon  tiy  coUsnlXK-  <** 

li>t>i"-in''btnicftl.4e.  iSt 

IiKKubiiiuii  by  biio»  <i  ■nlmah,  m ;  by  Im»CT», 
■U'  W-  Ut-  dtnnntan  of.  ni  s«niMl.  o<iu- 
brreulaalK  tjtl  prapbylacnc,  i«k  I'li : 
acainM  cbolm.  Mt-;  ajc>liiM  OncMal  ioie, 
311^  i  axHlikfll  plajEUfi.  JPJ:  JDfBSiikl  »miiU[H>i. 
iqi.  rn:  ICIUM  trphoid  frrrr.  liji  tlutKlg 
«lpu«ur«.  II ;  duilnit  Incubalkoii,  f  1 

luoculalinni,  ciriulnlury.  ^6 

luan*.  Imllriic  ilir,  414;  itoUllonof  tb*.  u, 
MS  i  mini'ie  >"•!  <i>it  nl  tlir,  nj 

IjuhiiH)',  tlcobol  a>a  amwofl,  45);hi:i«'11ly  of, 
^-,  hunlnc  in.  tm 

InsHi  poiwiit,  jM 

InwfU.    Srr  tmuilt 

liiftrii-J<owtltri.  use*  of,  j^jjS 

|i»Ki>,  Bk  raifiEn  ol  liitcctlon,  IM.  i6(i  a* 
dvliiililv^  or  MilcrmvtliufcTKAlmf  lathajirak 
orEiinliiiiK,  1.11).  IJ4 :  ■«  Innculalinol  dlteax. 
1^^  iL«f(ttT<Mi(T<Jtiittbo»1tof  paia&ftA.IJ9tM 


iij-  I'liiiiK,  I'ln-iiliii ion  of   riiiwaH  by.  ijll; 


ItiuAtH-TiitKvHimott  >v,  TaavmnoM  or, 
*i J  1  inwulatloti  u(  d  Ik«>c  by.  t^ :  Orienial 
•on  catifcd  by,  jo*  ;  iilncuc  camtd  by.  jy ; 
IwbOErnk,  06:  palfmiis  n|,  ^^  itlnci  of. 
119;  lianimlnlon  of  tnlvclLon  bv.  ijj:  ly. 
phulil  fevcc  i*ril«l  by,  U4 ;  y^wi  tartinJ  by. 

InipfClinn,  mrilEralH  of  vchooh,  401 

limrunitKLt,  prrffn<3iJo(i  nl.  mi^;  turjcfcal  Md 
(Icnul,  (UUVC1  nncT  ol  liitcctim  by.  i^;  lur- 
tiol.  Int'HaiEi  bliilliulion  <S.  an 

tMnKaptlblbiy,  tjw  dffiniiion  erf,  19 

InlfnMdIary  V-ty.  i*i| 

Inmtlnal  lir«iionbacc»  <lae  lo  Rtlh4r«ia  htma' 
inbliinii  t'fi.  Infecttona.  -i.  167;  at  fhlld- 
hOod.raiunti'in,  347;  (UfluiiiDfi,  aaM  ^  |irivrll- 
lion,  a4«.  Tract,  anlmnl  fianiiilia  ol.  iqj. 
rtQlhatWriaof.Tj,  167 1  miiKiioii  tn , 


;P 


tii(>lV|«nuli«DM«B;  warm*,    frnlhlmt- 

lnl«HiHr,  ifTrrotarkin  of.  lor  opcrallon,  skA 
Iin<nit.-*li<in,  olriliotic,   <M;    t*aor«iruiCTIC. 

incili»il>  nl,  191 !  Fr«l>iHiioeia,rn;>1^a)i[c 

IroDi  iDiidlUt  infnlluii.  i;j 


)M«IkMWn*  aiHHiunl   wnb  otraiuilrui.  t;. 

tn«iW4  01  body  by  nirroo*if>4l«nM.  i<'\.  ti 
tody  by  tanuia*.  *ud»  ol.  133 .  |wi>»«  at 

n:  amatol  dtxax  duttitc.  >i .  K>  .r .>, 

■nil  b»ci«ilr>4>i  tmmn.  11 .  »i  r  < 

by  gr,citiito.  tl  1  by  tTH«»i» ,  - 

tioia  Jr^iE.-iF   r>-,  ka«utleA  dv'>'i4:.  .    .   ^''  ''- 

lixl  'ir  by.  tii ;  trtcbtorid  lii]Rtka 

*ji  ■"  '  '-'i  I** 

lauoivsui,  iliunlnrtua  by.  »4 
lonUMion  In  t(4>iKNi  lo  dtolnfccllaa.  •■* 
IbaamyUflila,  im 
Uctalmi  nib  and  «aid«  lot  Uw  liolnl  iniiaii 

lioGilon  daitni  (utlclMB.  ».  dudn^  pn> 
■Inxnn  and  bntluii,  U;  hi  cunmHaaot* 
annDKt,  j>  1  In  <vnuintm  dbcaaat,  174,  }*i, 
jiji  olchDnln.  Ui  el  h)Mrii.  lut.iMs,  «; 
oltatwmara.  n  -,  id  ihf  m-i 

iMh  eairtud  by  ract.  ,u: 
canted  t^  iBMal  feu,  1 1       1 
«bin  by.  1^ 

labdn.  lalhoyaUc.  iw 


■H, 


'ircnurl.l^l.UV 


J- 


ill  lever.    bt«  7V*">/>»" 

jpaneH.  Imnunlli  of,  Ituni  •railaiio*.  iA,  1^ 

aiuhan,  lu 

j'i>,blK.    S*c  .^r'lnuivrMii .  laMiiy.isL  Sm 

,fftf/a4WfTi«l'> 
ttflerm,  PinMcid.  lAn 
tramr,  Kdnid,  i«),  iM.  >*t>.  Ml 
}Mf,cmi<pna*Ml>n,t-tiiliIaitiaby.SU''^*>'"- 
yaUlaUaB  by,  ]Hj:    oatn,  veMMla   t), 

A» 

inauhillrlari  (ilnal.ijl 
m,   ininiiinUy  14.  troa  Iiib«rmlaAmli,4>; 
lUtHllIy  III.  ledUbMn.  (6 
r  An.  loa    See  C^ifir 
ly<  ■!?<  >]M 
Juiancon,  lyfiheld  tpUaatc  al.  IR^  infccuA 
i«(TtabI«>,  ijt 


^ 


Ranftno  Icudon.  Icuuaa  cooveytd  ty, 

Kiir1ull*,9< 

KnHAtikAn.  45 

Kelly.  Hownril.w 

KntBrne  »  ui  lllumlnanU  jHf;  uw  of.  led» 

«  my  niouquiiA,  wl 
Kidiity.  hKtvndiUI  action  nl,  ryj 
Kidney*.  icttfiHli  <4.  M.  d5,  i4> ;  wpTnUfaia 

III,  in  pnxa>ncy,  4yt 
Kimt.  4«* 
Kl»lni.(niblllac«n«yalb]r.3«n;  liibnr«J«« 

i-iint-eynl  by.  tSS 
Kiiaaio,  iM,  j|a 
KI*b*'LMI(r.  1(7 
Klein.  IM 
Kiiopl,  ms 
Krther,  Ivy 

Korh,  «i,  t>).i|;.  n),>«A,MA,  DI,«7'>W 
Korli  Wetki  bacillus.  Mi 
K.i|<llli,i7J.iH 
Kxtbei  niol,  tf 
K<«el,  j«,a,  rtj 
KchhI  ainl  Kmmann,  jC 
Kronie,  171 
Krypton,  a 
KabTor,  i>] 


I.. 

I.ahamqup'i  loluliM.  itK 

Labor,  nottliig  in.  liji  pKfutatlon  Im,> 
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L«clillon,  byglcfiv  of  >  4i> 
Laennei:.  rj 

La  Grippe-    S«  ImJImenwa 
LimU^  intHlJniLii,  93 

L-Hrvs,  patnofeaic,^;  in  inleslin«.  1A9 
Lmryne^lis,  cau^(iDii,365;  diffusion,  att;  narv 

^"£^4^:  prevent  ion,  m6 
Laser,  171 
Lat*ral-chiila  hjrpotheaia  ol  cyto1y«is    rB?; 

heredity.  30;  immunity*  [S6 
LMhan.  T7J 

Laughier,  tecupcrHtive  value  of,  418 
Laundry  tubs,  395 

Lavage,  gastric,  preparatory  to  opcntlon,  506 
Laveran,  243 
Laicar.  140 
L«ad,  58-   contamination  of  walcT,  ui,  4pt\ 

poUomnr,  through  b«r,  63;  through  food. 

343;  occupational,  67;  occupatkmaL.  preven- 
tion ol.  69 
Leather  clothing,  40? 
Leeches,  la^ 

Leffhann,  HBSKV,3ag-36S 
LeichtensleTn.  ill 
Leigh,  Southgate.  479 
LcD,  lAl 
Lepra,  zqq 

Lepromest  causation,  ifil 
Leprosy,  causation,  799;  conveyed  by  insects. 

Mfi.  joo  ;  conveyed  by  scJiuaf  inmurily,  156; 

diifuaion,  299;  geographic  distribulion,  300; 

prevention,  300  ;  summary,  J38 
Lettuce,  typhotd   fever  spread   by.  151.  144^ 

inleslinal  worms  conveyed  by,  isr 
Leucomains^  ^;  aLIoxuric,  34;  crealinic,  34. 

j6 :  nucleinic,  3^ 
Leukemia,  adenin  in  liver^  35;  hypoxanthin  in, 

33;   increase  ol  nude inic  oases  In,  ^ 
Leukemic  urine,  adtnin  in,  35;  lanlhio  in,  55 
Leukocytic  infiltration,  i&i 
Lice,  TOT ;  destruction  Dl.131 ;  Impetigo  carried 

^'  '^ 
Ligatures,  preparation  of,  joa 


Light,  as  a  factor  in  disease,  4A;  attenuation  of 
virus  by.  193 ;  disinfection  by,  tt^ ;  hygienic 
value  of,  4d3;  influence  of ,  on  bacterial  life. 


«3 

Lighting,  anlficlal,  369:  artiAciHl.  of  sick-room, 
^ ;  natural)  38a ;  of  dweUings.  38S ;  school, 
403 

Lighlnine  figures,  44  :  stroke,  44 

Limen  U^i  3^3  ;  chlorinated^  115, 3^.  934 

LindencT,  60 

Linen  clothing,  407 

LlnguMuJn  rhinaria,  loi ;  MTTBta,  I03 

Llnking-body^  189 

Liqueurs,  toxicity  of,  69, 421 

Liqutd  dir>lijfectanifi,  au 

Liquids,  mechanical  purification  of,  199 

Liver,  bacterial  invasion  qf,  73.  160-  bacleri- 
cidal  action  of.  170.  173;  functional  lallure  of , 
afl  a  cauKC  of  autointoxication.  34 

Lizard  poisons,  ^ 

Localisation  of  infection  by  traiuni,4i 

Lockjaw.     See  Tetanut 

i,6fni:r.  27^ 

Loo«s,  A.,  us.  j6j 

Lopholricha,  75,  78 

Lotz,  2S1 

Louis.  37 

Loui&'s  lawt  >4 

Low,  139 

Lucllja  macellarla.  98 

Lues.    See  Syfihilu 

Lngol,  17 

Lung  fever,  271;  aspergilJus  disease  of,  9t; 
bactericidal  power  of,  173 :  evolutionary  vul- 
nerability of.  160 '  localisation  of  disease  in, 
170 ;  parasitic  molds  in,  171  j  plague  infection, 

V— 34 


tSo;  psltlACOsUof,  131  j  tubcTCQloaa  Infection 
of,  14p  »55 

Lupus,  [» 

Lustlg,  303 

Lylng'in  period,  hygiene  of,  441 

Lymph  scrotum,  313 

Lymphadenoid  tia^^ues,  rAk  of,  in  Infection,  171 

Lymphangitis,  6lsria],  317 

Lymphatic  lesions, filarial,  312 

Lysatin,  37 

Lysatinin,  37 

LysinS)  bacterial.  163;  formation  of,  1A9;  sped- 

ficiiy,  1B9 
Lysis,  to 

Lysog*nic  aubstancea.  i6d 
LysoH  disinfection  by,  213 
Lyssa.    See  Rabi^$ 


M. 

MacFadyen,  14A 

Macrae,  135 

Madaen,  1% 

Madura  buttons,  301 ;  Toot,  causation,  301 ;  dif- 
lu:(lan,  301  \  pri.-vention.  301 

Maggots  in  ear,  eye,  and  nose.qH^  in  intestine, 
9^;  in  vagina,  99;  in  wounds,  9^ 

Mail  matter,  disinfection  of.  134  \  infection  con- 
veyed by,  13^  ;  plague  tranamiUed  by.  303 

Malaria,  association  of,  with  marshy  fhOi^,  it?  ; 
causation,  306;   diffusion,  3c6;  exclusion   by 
screening,  15 
from, 

»3Q»      .  _        _      .  .  ,      . 

308;  prevention,  3091  seasonal  relations  of, 
56;  summary.  338  \  transmission  of,  by 
oleander  louse^  143;  tranamission  of,  by 
water,  350 

Malarial  organism.    See  Plasmodium  maian/e 

MalJasmus.     See  Glanders 

Malignant  edema.    See  Edema,  malignant 

Malignant  pustule.     See  Antfitax 

Maltgnescedem.    See  Edema,  malignant 

Malleus  humidus.     Sce  Qianders 

Malmstem ,  790 

Malt    liquor,    adulteration    of,    fix ;   diseases 
caused  by.  63 :  poison  conveyed  by,  63 

Malta  fe^-er,  special  prophylsxis  of,  a6j 

Mammary  binder,  443 

Man  as  definiTe  ho^t  of  parasites,  r3i ;  aa  in- 
termediate  host  of  parasites^  13I ;  as  trans- 


jsaiiun,  3w>,  oinusion,  3C0;  exclusion  oy 
'eening,  iu:  experiments  on  pioteclion 
'"ip  T39, 304  ;  mosquito  transmission  of.  133, 
9,  719,  "<>■  306.  330 ;  parasite,  41,  1&4,  300, 


mitler  of  infection,  130 
Manchester  septic  tank  process,  360 
Mania,  acute,  nursing  in,  493 
Manicures,    infection    conveyed  by  bacterlally 

unclean.  153 
Manson,  107,  140,  142,  263,  ago,  308,  312,  313,  321 
Marcet,  35 
Marriage,  hygiene  of.  437 ;  in  the  tubercu1ouS| 

Marriages,  consanguineous,  31 
MnssBee,  413 ;  in  chronic  rheumatism,  451 
Masturbation,  efTects  of,  453;  prophylaxis  of, 

Matties  I  impressions.  440 

Mflilreiis,  fracture,  461 

Mattresses  for  sick-room,  461 

McCarthy,  »9* 

McFarlahd,  Joseph,  17-331 

McFariand,  Jos.,  119,  143,  177,  J91 

Meals,  hours  for,  414 

Measles,  causation,  ^5:  convalescence  from 
nursing  in,  4BB;  dlfTuBlon,  1B6;  by  coughing 
VJft',  by  fomitea,  15a;  by  mail  matter,  154 
by  milk,  14S;  otitis  complicating,  167  \  pnaU' 
nonla  complicating,  770  ;  preventloq,  386  , 
seaionml  relations,  37 ;  lummary,  sjp ;  tori- 
■illar  Infection  In,  173;  tuberculosis  follow- 
ing, i3i 
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IXDKX 


Uol. 'Ketkir/  r^;   r*'**''*  Wfqr^d  by, 
M) ;  latKHcubu.  i(7>  )^ 

Hnliulntl    iiijuiT.  idulaa  Of.  lo   InttrUca. 

4*.  tU:  •nl*.  jt>i  Mfliliultea.  i^;  milib- 

lioii.  iBj 
MKhd^  •tlmikuliun,  knr  (rlliiaim  at.  iCi 

Moitb.  (ullHn>-,  *ii  iBlinxiitdfk  MidiualHi 

McilIutmHsn  (mi ,  16.1 

Manliii-plMn. iniblK. u  •>(«■«•  ot  iiilKtIuD. 
~7t  auliilHlInn  ut.  Ill 


S7t  dblnlHlInn  ut.  Ill 
Mijnpina  niicrltiiiii.  •(] 
MiluchotlD,  iiuniiiii  ■■>,  < 


""Tiw. 


M«inpht>.  rrprcawm  (4  ><lli>W  In>(t  In.ji) 

Mfiicr.  i;i 

Mowtwue.  raoqil'ol'""  of,  u$ :  hyilmc  Of. 

444 
MfiHlnal  prilod.  hnini*c<.4jA 
MmuI  otvvlotinH^lln 


4U1  dl' 


nruiolK  con«lloitf.n. 


cUnutlcTie,  ui :  illtluibsum,  [xm  u|-CTiiiri  r. 
w;  «lkliirtiaiic«B.  |itici|ic«m1,  tvj.  fnklurc  hi 
old  ^kgfi,^J^^  implr^^tniu,  ,] iM-4«r  (toln.  j:; 
tiv«nvor^.  417  :  ipclvnilon.  iiS;  fMif  In  prvjC' 
iiaiicr.  4<u;  iiiliiiiiKur  cliHiliTJj.  ij6 

Klfiilli.il  <ll■lnll^cll(>u  in  tllV-Iocim.  5IJ 

Mt|ihlll>ni,  o 

McKuiljit  i.iiiht^j-TTT  -3i,-ntnil  tier.  131;  ntlitmcril 
At-tSiJ>i      I'  <i  I 

MiK-iitu-  <  h:  "  I'l    '      ,  i-hluiid,  tlbiii[«(Iiaii  by 

lit.  Jot.    "-I"l    'll.ulllvlKIII  b]l.  91) 

McmiiT bl>:hlurlcl,    Sh MrttHitt fkt^rtd 

McKUty  uu1«,  >ij 

MfUbulic  pstvcnton*.  i*.U-  dlMllRic,44G.- 

EolilT'.  Vf'  '•  itimntjitk,  4)1 
tlcubolbiii,  lin|»M  li'v'i.  ■uialnlotlmfon  (mm. 

%},-,  o(  bficiQiin.  S4) 
Mdal*.  E>>lu>noii>.  t* 
A(*l1ui1i{chvitr.    »n  /tvHM/rb*^ 
!k(riheinticlobln.  yi 
Mei1i)I(ii>*-Iiluciiiaiiul  nutlnrfs,  Jlo 
Mr[fi>  l|[LL3ni[|kii,  11^ 
MtitiTlunililii,  yft 

A(Tiii;iiuii(on.  irr.  >7t.  iij.  is?,  iH 

McuiiiDi.At 

M«T^r'«  ijiir.  410 
Miaiini.1,  ij» 

MlAihTii'C  riitjiiialioni  from  loIl,  1<6 

I'll:  pndimonia  ctoupota,  iAq 
tlLcru  ui  i^Liiik>iiitH  Ax'Ciiiir  ol  dilrniicc  «f.  Ti'U 
litm  ul  injiii-iiuii  tcjn  i«> ;  *-aTii«t  !»>■  Jiiiiioik 
anlin^U.  14^^:  ricitriicii.m  and  cliininiilvti  ol. 
IJi;  pnlianc*  iil»  tliritii^Ii  <^niiiiclt.   I'it .  In 
t-ir  <t\  d Weill jiii>,  J74  »  lim^kifi   or   T>u<l>'by. 
16^;  nunibvr   ul,  jk   aJleLliMi;   hiir^liull.  ]Si>; 
rcainUn^v  of.  tAiiiiiiE,  i}\-.  lr;LTj«i»lh4lun   trf, 
by  HI)  In  ml*.  131^  iori!in>itil'>«  "I,  by  Inarcit, 
lu:  vjirlatiuii  ul-  in  mult'iiLf.  i>i,    Sc«  Him 
S^ittlui :    itn<tf%4;     flnHiAt'itoiMt;    titfJi^ 
lt*m  .  I'-itntilfi  ,    Pi*tlu*odtHbl ;  VX*:^ 
MicikfliiirJ,  7J 
MikjiiApuiuiiIufiur.^,  144.  jv^i  mliialiMlmiun. 

MiiMcn  >iiilfni,  m 

Mipila,rt.r'.»o 

MiEulici.  )>( 

MIlLhcilltc.  .-sir  of.  IW,  J45 

Milk  iflullrtaliunk.  .uii  ten Umi nation.  mJ> 
tuclciial.  14^;  bnrirtial,  nvntrlancL'  <A,  149, 
uj;  tarlrtinl.  iTom  iiiiied  btnli  inil  liidl. 
viom)  coirt.  141).  baclvTlHl.  iiirluviiicil  by 
ItmiHinlur*.  14B;  bixiitlei  UMil  I"  muH  coii- 
taiivcn.  JV5;  luHrcnlout,  147,  j^;  lypligld. 


•Ml   lii(ecliein  twityd  kr.  iq.  l47i  ] 
DOIbct**.  Ml-   no^  IdieIc  by   lfi<n(. 
Brsdnctloa.fiaqrttrv, ji},  p'«ducu.r. 
iuMiBtkiii  (rf.   isn:   »nrt*J.   pi"l*<«am 

Mfii.i-rr^'*'"-**' 

Ullibmn.l     ^  Amtkiax 

Mine  all.  )i 

MIncnl  |»ltuin  ini>vin.«a 

Mlnlmniic  loa  tm  nrtsa  dlaald,  <at 

MliikiHnki.  u  ■" 

Mllchdl.  Wn>.  117.  I(S 

Moiauir,  auoaitiMrh.  tMUme  ■>(   dlwaae, 

BiiautiibMlic.  Ill  •Ick-TDOm,  tm.  l» 

4i'> ;  In  tKMIiii  tnlvRH,  ra 
Mvliti,  «» 

A(<4tuK«.lnHnil(aiaiii>(  lidKlioaihr.  lu 
Maiicv.dUiWcniatioi.  lu;  talxtiim  (out 

A(«nBolIan(,  Isimmilly  <A.  Inm  Mai  (jilla 

Monvificha. ;}.  |« 

MoiMMn,  u 

Mciiluu.  Lady  Uaiy  Wonky,  «M 

MonifJi.  m 
Mcpoir,  WilTit  L..  JJ5 
Muibllli.    S«.IA-iU«r< 
Mmi^mrutli,  jiik 
Moioiii,  17 
M'>n*Mii  nr 


jMi)i:-i- 1'  ''i^ilwM.vriiMayJ 

Ji  ^nlaliMtoi 

Mvn*  V  ->t':    l...H~..r.J 

Ml  Ally,  1,11 

M"~t<ili«  himliiiic.  ptprmHon  ol.  m  ;  rt*», 
dcfGlnjpiitiMiT  »l.  117- Alalia  (vmk  ■-         r 
yi\  lii(r^1i04i.  atoldafwvu(.   )-- 
pRvcnlkiiiur  ii4|lB(iaa.>i7.l>i 
(Lmi  nt,sts;  hfc-liHCory  oJ.  aiyiii-iL^T>.i>4J*,'' 
Jin.  <»».]i;;  pup«>.  11;;  ulirji)   ami  ji.^ 
ton  ^laii'li.  119;  ydlow  Ir™.  )m 

MOiAjuiiukM  liuctaol  panuitcft  pAihwnbW  tn 
man.  tjt;  bicnliiui-plKtv  e(.  nt;  Aatrmr~ 
lion  er.  >JB!  dcNIuolMi  bf  ctiloii^  Mt; 
dcMnictlon  by  coal4ll,  ri4:  dnHfO'tloii 
hyiI(od>jiilf  JCld.  J16;  deiuiKlloii  H  (ty 
Ihium   lilihiicmlliit;.  n^i  4all1KltuH   by   »i 

phut  (uiii  1^:1 11(111,  m-,  dMrftaiV' 

«ac]uiLorL  L>r.  by  Kfmit,  vifij  0 

lUtlural  cfit-mLn  uf,  ?f);^  pantf  f  r, 

by,  K\  ■   pMitrcliun  uaiiiat,  1-. 

tit--,  proirtilnn  nl  bodjrixaw' 

mlulun  ul  <lc^ii:ij«  by,  to*  Jll  I 

of  Alalia  by.  141.  M.t.  All;  Ir^^ 

malniin  by.  ijj,  IJp,  ,>09;  Ham— aunn  W 

jr1lo«  (ci'cr  by,  140,  Jlo:  I lanipotwtlO*  ot. 

tl'i.  VttflrllFkor,  141,  >SO 
MuLiuTaiii  ■i<kiicu,5i 
.Mrpiiih.  ltB((rnq<i(,  7j:  brvalhjnjt .  ^y*  -  tar*  u(. 

In    I'hiUlftn.   4j^;   m(c<1[nfi   ikruu^b,    1^^ 

liniimt'k,  caivo'-IT);  pnjwnuton  int  < 

lion,  yfl^ 
M<n'<imrni.  inAii?ncp  d(.  on  bartvrlal  ltlie»uJ 
M'>vliiK  Dill  liliiiin  pBi  iml>  l«  bod,  4}3 
Miiixir  Inlcvllon  ol  akin.  ay» 

^Tllculll«  membrane*,  intad.  cQlH>c«f¥a4  \tn 
ilnn  nl,  i>f>;  nwmbiBim,  loitwi  of.  intc. 
Ini'ii.PTrd  by.  1^ 

MiiHii.  i^M 

hfiimp«.c]ii]>alii3n,  m>:  dlfluai^jn.  atj;  pmo^ 


lion.  a4j;  *iiTniiiary.i.K 
Ktuiilcipil  bnllh  oiKunlailon.  IM 
MuaiL-lintl  Hatplial.  PhllwIclphS,  iSj 


Miitphv  bindtrlDr  braiM>.44i 

Miirmv.  "J 

MuM^  domntloa.  IJ7,  nC:  remUoila,  9S 

MllbOllITlH   116 

Miincini  •inbDlaiia.  %JCt 
Miiabnwiii,  polMnoua,  n 
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Musk,  Influence  on  bealth,  337;  rtcrvalional 

value,  4  id 
Mycvlia.  ti^ 
MyrHuma,  ^1 
Mycubaclcria,  75 
Mycobacterium »  75 
Mycoprottin.  7H 

MycpproieJiiaiEon^  190;  immu nidation  by,  I03 
Mycoses,  causaliun  o[,  iH;  skin^  xfi 
Mycai^Js  aapcrgillo^us,  91 
MycoloxinatiQiL.  190;  immUmisUon by,  193 
Mydalejn,  115 
Mydatoxiii,  115 
Myio&ia,  96 

MyiJa;>ods,  poisonous,  119 
MyliluLOitn,  6d,  116 
Myxedema,  causation,  33.  irj 


N. 

Naeana,  13$ 

Nails,  cnrcof.  425 

Naja  haje.  117;  naia,  117 

Nnrcolics,  slinmlants  and,  63,  \io 

Nasal   doucbing^  carelras,    injury  from,  434; 

luBba^,  Jiisn^Cs  I'j,  9ti ;  liDUi.  InfectloaB,  caus- 

aliuiK365;  d^ifusjun,  a66  ;  prevention ,  366 
Na^ifii,  47 
Nasopharynx  and  telaled  mucous  membranes, 

infeoliuiis  of.  365i  prevention^  266 
Neapuljlaii  k-vrr,  263 
NtnTOsift  from  bacierial  action^  163 
Ncfflcman.  135 
Negroes,  if nmunity against  malaria  and  yellow 

ffver,  j5 
N';iss<.T,  316 

NimalodL-s.  103. 104>  T51,  ?59 
Ncfioki,  7tt,  113 
Noon, 47 
Nophrilia,  acule,  sick-room  temperature  for, 

4S'^:   acute,  xanibiii  In^  35;    diminutiDn  of 

nucldnic  bases  in,  34;  pneumonia  complicate 

iiijj,  jyo;  septic,  297 
Ni-rvouadJseKSei,  nursing  111,49] ;  traumatism. 

Cause  of.  40,  452  ;  divoroerSt  functional,  tiuts- 

ini{  In,  493^    prevention,  4^;    Influancea    in 

disease-product  ion.  i& 
NelLer,  341,373 
Neuleld,  J33 
Neumann,^,  160 
Neurasttieuia,  nursing;  in.  493;  posl-opCTStivei 

Neurin,  Jt6 

Neuroses,  communicable,  isolation  in,  23;  occu- 
pation. 64,  70,  4(6^   iransmlssjun    of,  by    im- 

llalion,  37 
Neurotic  const ilulbn^  hygiene  of,  451 
Ncvoh  387 

New  Orleans,  repression  of  yellow  fever  in,  311 
New  VoTk  tenement  tllstriclt  333 
Nicol  flier,  291 
Night-clothes,  babies",  419 
Nlgbiin^-ale,  Florence,  4^;  wrap,  473 
Nipple  shield.  44' 
Nipple-;,  care  of.  In  lactation,  441 ;  care  of,  in 

pregnancy.  440 
NilrilicaUon,  bacterial, 87 
Nitrogen.  atmospbeTic,  4ft 
NliroKiycerin,  59;  in  pulmonary  hemorrbage* 

49' 
Noc«Rcnilh.  317 

Notse<i,  city,3;^;  disease  produced  by,46 
Noma,  causation,  21/^;  difiusion.  39;^;  p^e^'en' 

tioN,  19S 
Nonh  HAmplon,  Mass., typhoid  epidemic  from 

ink-cted  celery,  151 
Nose  ar^d  iiBsophar>'nx,  preparation  for  opeia- 

tion,  506;  and  throat,  catc  of,  in  cbildren. 


416;  bacteria  of.  73;  care  of,  424;  infectitm 
Lhrough,  166  ;  mouth  and  pharynx,  parasites 
of,  itjb 

Nostweny.  relation  of.  to  prophylaxis,  3D 

NoiLEicatiun  of  contagious  diseases.  338 

Novy,87,  115,  336.301 

Nudity,  40a 

Nuisacjces.  330 

Nurse  for  Tier\'ous  disordeni.  493 

Nurse,  the,  4H3 

Nurses,  operative,  personal  toilet.  303 ;  record. 

Nursing,  fever,  tf^;  in  contagious  diseases, 
513;  in  convalescence,  41^7;  <^isLelhe,  ^|3: 
of  sick  children,  314;  special.  486;  surgical 
and  gynccolDgir,  496 

NulrllEon  in  neurotic  conslilution,  431 

NuttaLl.  133,  135,  13S,  168.303 


ObcrmcicT.  313 

Obese  peTsuns.  sweat  hatha  and  massa^  for. 

Obstetric  binder.  44?  ;  nursing   51J 

Occlusion  dressing,  (iarriKUcs  ,  511 

Occlusive  bandage,  obstelric.  ^13 

Occiipaliiiii.  64;  tor  neuropathies.  432 ;  hygiene 
of,  416^  liiioxIcaliDns  associated  with,  67. 
764:  mechfluical  effects.  64 ;  neurosis  from,  70 

Occu^tionul  and  dru^  Intoxications,  364  ;  cal- 
losities. 63;  dcfomiities.  63;  diseases.  64; 
disorders,  prevention,  63,  66,  68;  hydrar- 
throses, Wi;  intoxications, 67  ;  mortality. ^j 
neuroses.  64.  70;  palsies,  65^  [•oTSjjnlngs,  67  ; 
spasms.  (4;  lr.iumatl^ms.66:  visceral  lesions, 

Occupations  for  the  tuberculous,  447 

Ocean  voyage.  *» 

(^dema.    See  Kitrma 

O^ata,  185 

Qidia,  90 

Oidlum  albicans.  90.  241 ;  laclis,  90 

Oil,  li(;htinR  by.3S.y;  stoves,  jrtfi 

Oils. aduUeniul,  34M;  esseiulal.  to  kecri  mos- 
quilos  from  body,  127 ;  kerosene  to  destroy 
mosquitos,  315 

Old  age,  hygiene  of,  43? 

Oleoma  rgann,  34a 

Onset  of  disease,  3D;  prophylaxis  after,  3i 

Oospera .  75 

0|ien-alr  fife  for  tuberculoid  children,  447; 
wards  on  hospital  roofs.  333 

Operaliuii  auxiliaries  and  appurtenances.  499 ; 
care  of  patient  after,  508 1  discipLiiic  of.  507 ; 
preparations  for.  497 ;  room  for.  497  ;  surgi- 
cal, reduction  oE  immunity  by,  rS2 

Operations,  surgical,  bacteria  and,  74 

Operative  field,  sltrilization  of,  503 

Operator's  personal  toilet,  503 

Opiithalmia,  Kgjptian,  carried  by  flies,  136' 
gonorrheal,  317;  neonatorum,  prevention  of, 
31R  ;  purulent,  167 

Orchitis,  filarial.  31a  ;  tuberculous,  356 

Oriental  sore,  causation.  304;  diffusion,  2fl\; 
prevention,  y^ 

Origin  oi<-  Disease,  17-119 

Ossian,  34 

Osteomalacia,  26 

Otitis,  c:iu5ation,  2&^\  diEfusion^  366;  preven- 
tion, 366 

Oitoleiighl,  233 

Outer  ganneTils,  407 


Outlets,  ventilating,  379 

Overpopulation  aq  a  laclor  in  disease,  61 ;  pre- 

»«•  **:  mental, 417 


ventionof,  61 
Overwork,  diseases  cv 
Oxalk  acid  in  tkand  W 
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Oirf«>.  •iiniaphttW.  4}  I  dUalKtlM  hf ,  tit  i 
.,  r.....„  .,f  inlM<1Hlklstvirtk.M 


1  caiitol  b)   "■ 

I 
<      MMion  (4  lDr«ciMa  b)^,  ill 


fOy^rn.  pMhocnar  ufO""'™  <■■<  ■!'■  »»■>- 


iinwx 


Ihofiwr  I 

i  IDr«CltM 


Pad.  opcniln. «(:  iwlBfal,  sii 

P>di  (m  abatonln*!  opnallgn*.  JH 
PallcloHl.tM 
hiltf.  (xcuntilDii.M 
PanAmlc.  drtiiillbin.  la 
P*(mlai«  <n  l'an(«nii«liltliTila,  107 
^naxiim  coll.  ^ 
ISraact    Sr  I'm 
Famutart,  HDlaiKHi  of,  n 
F«nM«.aal>r(al.  79.44.  ryi.  iA«.  ^atf 
SnMca,  yi-Mi.  ■n-t»4i  tot  ova,  raiiM 
by  domnlic  uilniilkiit;  ■nlmal,  9j-iti ; 

bwdi.  14*1  tiy  invKli.  ifj,  141;  b|r  vatM. 
■>l..Ui  ■  J»irucll«(i.t>)'lii<r,  i^;  byornn- 
inn.  laj,  1)1;  cMr*ni«.  I>)  (■»»>  liilaaliiiil 
IIH1,  |Cc;  oy  tt<:mUf-uiiimty  Lrxl.  171.  by 
ihwr.  moulh.  hi^  plur>iii.  e^i  bf  retpl'B' 
luiy  lidLI 

Mln,  144 ;  vtfatsbla.  jt-t* 
ISni'ik    <y<le.    71;    bivuion.  Bctton,   inil 

fllmlnaliutiH  nwhlcKfl.  197 
PanMlin,  •Vcma  of,  71 :  nuluitonol.  Isl 
ArlHlpUlkKTakHW.  «««■■■  <4. 11 
Pkralyphold  t««i.  a*} 
fSra^Aiillilii.  jft 
l-iik.  Win.  11  .  14^   147 
Piikniiml  K.-im-ciml.  idj 
Paikmnid  KldtBl.  H4 
hroMiiMva.  lD*rnlMani:c  ol,  161 

rtrroti.  pnlnaaiT  inlHliMi  ciniveTvd  la  man 

p»tt<ir,  lU.  <«i .  m.  »n-  M*>  I" 

liuirur  filter,  tjt 

i'lilcur-Cluiinbibnd  nilo.  IM.  401 
Pnirnt  Icailier  i>in«.  4111 
Palbo(<nMii.  buKTrlat. « 

Rtbovcf lie  youU,  &j 
llcni.  ran  of.  471 ;  |>npanliiMi  <J,  lar  open- 


•11.  iN.bir  ikiii.  Ml):  lo**cuu  Iiii4(' 
'  iiuui.  iMi  Iniwtlaal,  n.  uj.  >m: 
Riirf.tii;  iavsilMi,  Butbuilk  l6ji 


l<un,  fail  lollrl  oF.  471 

Paul  ATJ'l\ll>lli|;.  Jll 


P.wlow.lii.  >n 

Pmiul  pil  Ak  an  AduUcnnlj.'ulft 

I'olicull.  IDI.     Sr4alH>  i.ut 

PtiUcului  apltii,   101 .  ourporli.  101 1   pnbli. 

101 
IviioliiiiJ  iUl».  tuclEiUlounlsnlMllon,  404 

Prnlhltlimn.  tft 

{"(nlv  tubccruloil*  ol.  9S* 

pTIIiiyro)iil.  datnitlion  ol  lltai  by.  tjo 

Ptnlutegnuin    duilltuklim.    ivj^  lienloida, 

101 

Pttton™,  BUKMnlostrotian  (lom.  jj 

Nploloiln,  II J 

fViibruiuhtilt  IBalfFr).  r}j 

Fct1i3i<Iii>>  mill  FiiUimidlln.  nuMUlon,  t;]; 

■mi  riiiiH»-}rT]iiiB  pfi'Vdiiian,  77J ;  nurvlncln. 

Itfi,  loDdllgi  iiilcrtioii.  I7j 
FamaM  av  L»a.  Stkcui..  HrciESs  or.  417 
rnflrkbu.TS 
^rvomi  ccHilacl.  cDfivtrmcc  of  tnfr^ion  by. 

■51 
FHmkiicai.  llrr.iKMK.  4oA'4>6 


NltaMil.«aMM>(ni.  f7i;  dittuMUium  ;  I 
ik  4i>«nillai»lii|t,  17*1  pfwrnlMO.  •; 


fttnUtum.  tntvift  to*  of  mcMiialiijt  hy,  n6 
rMMBMtf .  IM.  174.  409 

rcukMi*.  tabts*.  4i« 

Pcyo'aHilcbB.butMitl  l«ir«ito»»<<.  tn 

rtalT  jIT 

PfvItItT,  ;•.  tW.  IT*.  174 

PtuM.  aM 

Plu«cila^  ■■IwUou.  Mti  iBlIuaamliio.  !■■ 

«CiiUllM  of,  by  iiurri*.  ij; 
PhacDcylM,  nio 
Phaswytiak  1771  ntnllon  to  aonirtd  Imma 

■Ht.  Ids 
Pbilllii  » 
■■bir)iij|!|i>.  nuMHs.  )4}i  dlftwilaa.  «B6i  pv*- 

tfnilcin,  >60 
Pliii)oii.  InlHitoo  UinHiKh.  tM 
llinufftill.  M 
I'liTttol.  diunfrrlioa  by,  tiv 
l-lilU'lclphii  h<»»h  ■I*|ttnn*M.]Mi  P*dl< 

Suclciy.  U9.)45 
tli,  117.  IIB.  I 


I'biHilli,  117;  lift.  ii«.  r^S.  ds.  iW 
Phlcxmoiu,  OMBOllun.    161.  >^; 


fllccmoiu.  < 


#«e 


B«cra«l»,  pn> 


Pli>it|>hor««tKe.  tactrtuL  W 
■■b>i*|iliucu(,  jS,   DtcnMii,  (•; 

wiiikiD  of.  6) 
PbMncnpbk  piuniM.  csnld  pri—li^  )■, 

PlirutniillMbilL  ;6 

I'bililtlt.  iji :  KTlnilvn*.  miner*'. 

(U,,  Wi   iiuning   «n.  4*91 

7WrtfWi>ir/,  /i(na*p*_v 
pbyiinl  4Bi»«  •<  dkHBH.  j^ 

(limliona.  4.--M;  BfCqaei 


)'.  MOBM^tlcn'J 
pHniDfiAty— « 


""»-  jj;  <*''! 


i:  h»i.  41.  licl",  40i  not:- 

t;  KijUiiil,  46.  X'fmv«,  45 

nl(  iJitk'B  iHfr«oiu>l  diiiaicctkni. 


mat*  uml  >ni 

4> 

Pbyili  <:iu'  iH^noiMl  diiia4MtkHi.  })} 

i*ll>  vnU)[nilEi,  yt 

Plcturti  m  «lcli'-rwHn,  4*A 

Pied  lie  Maiiun.    f*tM<iA,rt/M 

Pillow*  fur  •ick-niHn.  461 

I'UyiUMi Hnmlor.  144.  lOt;  vnnholni.iaii*- 

Mlon,  190;  illiltMioii.  (44,    191-,  pm^wiwm, 

tv 
Pbi:m  bacilli— •«*.>fi*ij  »■■■ 

iioHh  ya;    diHnAiDn.   t4l-   ; 

ilamfi    Killi.    txii     imtnuoi  i 

Aihcni.     -j4S;       |4ntlvniic«.     «.* ,     lyrcmnr.in, 

JOJI  picvdiiiun  by  ilaiiiicliun  c4  rMk. 
lu;  ptophylMlie,  HalKilMrl.  >»■:  llafK 
kTiw'i.dmiBittof,  tai :  l.uuiaand  UallMilV 
uj;  Mrum  iRiin-ii.  .v>4i  «<rnman  uf.iut 
traakoiilltd  by  louith.  iii.  hy  (lou.  Mj;  uv 
nit.  14) 

PUnoroccu*.  n 

I'lnnnBfcliia.  Ji 

PlounwAuni  nialariii,7>.^.9aA,  Mt:  blaiu.' 

S-.    cycle,  jet;:   aiirniKc.   iba  ^   0*««itiuc4 
ra.  JoAt  WKiul  dcvelojiniciil.  joif;  lr»i(^ 
ninnt  by  fiKHqnlUa,  i».  141.  JhO;  /yioin, 

PlSnlo,  iSi 

Playnound*.  dly,  j*7 

I'lfatlty,  oiaMlfon.  >Tii  cnovataaMfxY  t 

nunliii   In.  4S«;  ■oimrbaal.  Jt7i   mlcii 

canim*.  Jfi;  prcvOHlnn.  >})i  labcicu 

bl1owtnr,4il 
rimrill*.    Utfltmruy 
PluubliiB  Hmuim.  w;  Iikiiw.  )*>:  pnMlcc. 
PliiroblamH  octfu|iaiin,4l,  <>7 ;  pTvvnthon.  C*} 
Plimaulb,  P*..  lyplioid  qildeiDic  tixMn  drtnk 

hif-uflitr.  if^ 
PniomoNitlllo*.  Fri(d11ii'l«t"«.  rjo 
Pntumococcl,  Piauktl'f  and  fncdlinder'a,  ap 
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Pneumococcus,  jft^  S;^^  v6q;  ailenualLoD  of, 
>35;  III  Qy^ers,  its;  auppumllon  dur  to*  197; 
(issues  allacknl  by.  16a 

PrieumoHla,  iicute  lobar,  s6o ;  aasocialbl 
faclDTs  in,  370 ;  affc  relations  of.  25 ;  haciUus* 
suppuration  due  to,  197^  compUcatine  bcu1« 
miPctiona,  Jjo;  contagious,  aroj  conwlcft- 
ceiice  Erom,  nursing;  in.  484;  diffusion,  270; 
prv^'ention,  371 ;  seasonal  relations  of,  56; 
summary,  33^;  transmission  by  coughing, 
123  ;  kanlhin  in,  35.  CataTrhal^ft«  P.  tabu- 
lar; croupauv — see  P.  acute  tobar;  deKlU- 
tition.  271 ;  dUaemlnaled,  271  ;  ether, 
causalion  uf,  171.771 ;  fetal,  170;  iaHpirKtkon, 
iji^  171.  Lobular,  causation,  3711  preven- 
tion, r^t;  nurilDE  in.  4S9;  pHudotobar, 
771 ;  scrofuloua,  271 

Pneumonitis-    Scl-  Pufumoma 

PoLsoninK,  arsenLc,  63,  67,  J43;  food,  59,  60; 
leAd,  54,  63,  67,  343,  352,  40J;  occupational, 
67;  sausage.  60 

Poisonous  colois  Jn  lood,343;  Ravors  in  food. 

Poisons.  57:  nnimat,  ui;  biologic,  iti;  blood, 
^■,  c^topLasmic^  57;  ectogcnous.  57;  elTet.-t 
of,  57;  endogenous.  33.  34;  food,  597  locj^l, 
*^\  ncTXt.  59;  psrpnchyma.  58;  vegetable, 
iiir    See  also /Vfiwrn/nj  and  Toxiut 

Poilandernnd  Jhivaine,  296 

Polydactyiisin.  3 J 

Polyuria,  emotion  as  a  cause  of,  rj 

PlHllC.6ff 

Population,  density  of ^  asa  factor  indJscaK.fii; 
ualer  jH/llulion  by,  :\5o 

pork,  [inrnsites  conveyed  by,  147 

Pulur>ritum  biohromat*:  poisoning,  £8;  chlorate, 
59^  permanganate^  antidotal  to  make- 
p'jiMu,ii9;  permanganate  in  band  steriUi- 
niion,  5™ 

Powers,  D'Arcy,  127 

Pox.    Sqc  SyfiMi/is 

Precautions,  special,  in  childhExtd,  436 

Predisposing  causea  of  disease,  jj  ;  action  of, 
23.  iHi.  Age,  24  ii:UmHtc,S5  ;  cold,  <3 ;  depress- 
ing QTiviroiiment,  23;  dissipation,  61  -  habits, 
63;  heal,  41;  heredUy,  ij;  humidity.  57; 
nervous  influences,  26;  noises.  46;  occupa- 
Lion.  64 ;  overrruwding,  61  ;  overwork,  64  ; 
previous  disease.  23;  race,  26;  season. 5A; 
sewer  air,  53;  sex,  25;  M>lilude,46:  (rauma, 
40,  iHa 

Predisposition,  definition.  20;  inheritance,  19; 
racial.  z6;  tran«imisSion  of,  by  heredity.  3L: 
tuberculous,  2^1,  446 

Prtgnancy,  hygiene  of.  439 

Preservatives  in  food.  343 

Phevhntion  of  DisHABR,  17^-3111  facJora 
in,  19.  See  also  Prophylaxis :  and  UTider 
the  heads  of  Disease;  InfecUon;  and  the 
special  diifaifi  and  infectious 

Pri&malic  lighting,  388 

Pf ivy  system,  399;  vaults,  disinfection  of,  213 

Prodromes,  20;  and  invasloa,  i\ 

Professions,  work  hours  in,  417.  Sec  also  Occh- 
pattan  and  Oicufiationol 

Pro f eta's  law,  30,  319 

Prophvlatis,  definition,  17;  future  develop- 
ment,    195-     OP    SPKCtAL     JKFHCTTOKS,   333- 

331 ;  psychic  factors.  17,418. 4St;  relation  of 
nosoKcny  to.  »;  relation  of,  to  heredity,  31 ; 
special  aims  of,  234.    See  also  Ptft/entiou 

Pmskiiuer,  81 

Profilatilis,  tuberculous,  246 

ProslilulM,  registration  of,  340 

Prostitution,  suppression  or  regulation  of,  T5A, 
3'5 

Priitcus  infections.  180;  vulgaris  in  oysters,  lyt. 
See  also  B.  proteus  vulgaris 

Protozoa,  pathogenic,  93 ;  transmission  of  in- 
fection by,  J3t 


Prudden,  »>s 

Pruritus,  bath.  413 1  of  ncnopausei  445 

Pscudomonas,  75 

Psilosis,  263 

Psittacosis.  145 

Psyehic  factors  in  diaeMe.  37  ;  factors  in  pro- 
phylaxis, 37,418.451.  See  also  /Neurotic  cou- 
stitulion 

Ptomains.  uj;  and  toxins^  rr3;  formation  of, 
8s;  poisonous,  113 

Puberty,  hygiene  of,  436 

Public  conveyances,  csre  of,  154,  404;  reaort 
places,  care  of,  an.  356;  infection  spread  al, 
57t  im>  ^  >  ■cbooia,  medical  inspection  of, 
404 

Puerpeni  period,  hygiene  of,  441 

Pulex  irritans.  99 

Pulmonary  affections,  sick-room  temperature 
in.  458 ;  aspergillosis,  91 ;  infection  from  par- 
rota,  145;  infection  in  tuberculosis,  355 

Purin.  33  ;  bases,  34 

Pus  organisms,  i6t\  organJuns,  sapropbyljc 
slate  of.  ?97;  production.  161.  297 

Pustules,  causation.  161, 163, 397 ;  prevention.  198 

Putrefaction.  83 

Pulrescin,  114 

Putrid  fever    See  Tv^Husffver 

Pyemia,  297;  production.  [6t 

PyocyaneUB  inVeclion,  iflo 

Pyogenic  organisms,  tissues  attacked  by,  tSo, 
^97 

PjTethrum  against  bedbugs,  231  ;  destruction 
of  fleas  by,  230;  fumignlion,  destruction  of 
ffies  by.  22S ;  fumigation,  destruction  of  mos- 
ijuilos  by.  226 

Pyruboma  bigeminum.  142 


Q. 

Quarantine,  337;  during  prodromes,  aa;  hotiMi 

Suiet  in  sick-room,  ^82 
uicklime,  J4<^;  against  Aies>  228 
Uuincke.  93h9* 

Quinin-and'urea  hydroi^hlorale,  3D7t3o9*  nS  a 
prophylactic  aeanisl  malaria,  309;  prevention 
of  mosquito  infection  by,  217 


R, 

Rabie«.  artificial  immunity  against,  1S4,  i9r.T94t 
3Q0;  causation,  293;  diffusion,  293^  preven- 
tion, 3f5:  summary,  33S 

Rah  i  now  Itch,  R9 

Rflbinowiisch,  L>Tlia,  149 

Race,  as  a  factor  in  disease.  16 

Rachitis,  defanniiiefl  In,  449;  prophytaiii  of, 
440 

Radiant  encr^,  substances  possessing,  45 

Radiation,  direct,  heating  hy^  3S0;  Direcl-in» 
direct,  heating  and  ventilation  by,  380;  indi- 
rect, heatTngand  ventilation  by,  382 

Radishes,  infection  conveyed  by,  348 

Radium,  disinfection  by,  toft 

Rage.    See  Rabits 

RajTB,  conveyance  of  disease  byn  337 

Railway  coaches^  care  of,  405;  coaches,  disin- 
fection of,  338 ;  Biationa,  care  of,  405 ;  traffic, 
disease  conveyed  by,  154.  3jS 

Rainfall,  rrlailon  of,  to  disease,  57 

Rain- leaden.  391 

Ramsay,  47,  48 

Rats,  deitructlon  of,  sjTt  by  carbon  dioxid, 
3311  by  carbon  monoxid,  232;  by  Danysr'i 
bacillus,  332;  by  hydrocyanic  acid,  212;  by 
sulphur  fumigation,  23J ;  exclusion  of,  from 
shore.  331;  infection  of,  from  soil,  128; 
transmlaaioD  of  disease  by,  143;  of  plague, 
30J 
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RmIVwhIm.  I  If 
KcuMlMKlirt,  ]M 
Knviiic*.  tn,  14^,  as.  IJ5,  q;.  191 
lt*yl<>ith.  1^ 

KKicaiwi.  Ktbliutl.  4i(i  maUt.  41*1  pavll> 

lUIOK,  diHPiaiK.  ilrr  dinoaal «(,  «» i  haux, 
ft(lcli*n,  11;,  lis 

lblll|IK.  SI 

IUI*|HliM{  («v*«.  caomlinn.  yn  dlRiukin,  jij; 
|iirvciiiluii.  iiAl  HI uri.  1J9 

KnlUllu-r.  ikflllilluu.  <■),  CilnliiUlilHl.  1],  Im- 
iiinr^K)  and  tUBc^iiiliiEily.  14;  iociTASe,  14. 
ji.  i«'all^<:,nr  diffrTml  llvtumu  InfKlion, 
t£j.  uHiilitMy.  I).  iDI  Snain  /totumil^. 
V>1«»  bir  (luliiioiiary  hfivIic.  447 

R^X*""*'*''!'  Ivii»  ai,  t*'5 

llF»L*^"lt<>l>  uilrv-lj(>li*»  yrnen1|rtti)ihy1ilUft  of. 
jegi  iraci.  iMcicdiTii,  ?].  17a;  niaitlu  ol, 
|j«ih(rid  by  <1iijii|i  mAil«,  1^.  clifitikk  Allrc' 
|to[*4  ill,  tffvilutiEAiriic  lu  lubfr(i^1l]b«t».  vul' 
rnllrtn  f<r^  44>i ,  illviwa  af,  (lurkuiic  ilK4^; 
Ifkli^ciioik  ilirn»cli.  i;o,  rs^ 

kr^  *((iM  lutAlb.  4if»^  jrLil  rT4  reunion.  4ifi;  fnr 
lii'Ur«in.4U-  "ll>niH-i"l«'iijd.44l;  lliplcc- 
iiftTicy.4iv^    curfl  [ttrliiiuiiAry  lu  vpentluiii 

ys 

Rn4^n*nru,|roil-u[wnk1h'c.  rrltcf  oTh  S09 

Klu'innnlit  rtulli-'H,  hiKitnr  -l.tv 

Hli<.''>m<iIWn>,  iKulc  aciiculat.  rniivnimvncr 
(r-'i».ii>iikliiic  111.4^^,  hioltlicalt^xi  ol  mrtnti' 
I'htni  t'y,  4,v>.  '<*■  Hi,  v^.  LoiutiElul  llllrcluiii 
III.  ]?,i;  *irL-r<Kim  trinixmlurv  ill,  4$^^ 
GlxFonic.  riEiilli-ik  i<[,  ^ith  tJanipni^*.  117^ 
»4aivliBL  itiuimii  iit.  y^ 

Kliliitt",  -aiuaiimLMj^  illduvIon.iU;  pRvcii- 
iiiiii.  joo 

RI»lfiuvol<.-utntn.  i/n 

Hllll'.il''")''  ll.lEllllL-cillC.  IJ 
KLlt»  vffnr"4itJH  >^;  liTticutlcndfon,  5S 
R|,l,aril~.>i,  II.  W.,  Ill 
Rliiii.jiiiiiinijl.i-iil'lonl,  jui  lin<nanllr>aBlnM. 

Ki<ii;i,  linrirhnir.  (i^  ^  tniM-r.  4lit 

Rrii|,-i>-jT<ii,  'II ;  tnriini  l>y  niilmiili,  144 

Rhi4:wuriiit.  liuplcAl.  >fo 

ittachtt.sincbalii.  ixl  i  locteria  canteil  by,  w 

Rai<ltni}>  in  ellla,  jxt 

Robin.  14« 

Rabiimuii.  4'A 

RcwniKniliiD  u  ■  turtui  iii  illicasc.  44 :  pm«D- 

llun  ol  •(rlilniia  Imm,  4,1 
Rame.  tolqiAn  o).iP^ 
Rool'j^T^ctit,  i^H  lor  hiafillal*.  ^| 
RKin1.U|Tcrn1iLjii,  ^'/Ji  llcV-.  4yi 
Rfiom*. coiintiucT  1(111  aitiiJ  cipaclty.^l;  lE^injl. 

jn;  llviiiK.  Irnipsialutt,  jtel  >l«e|iln|,  JTJ. 

Ruoa.M 
RatpimUt  jot 
Ki-tcnhtrlni.  ju 
li"tFiii)iivsi.  5t 

ItuKuln,  JH 

K>i(l>cln.    Aw  RuhtHa 
tdH/.     Svv  <-'l.-rmil"  I 
KiMifiilw-iprni  tlvfjviMl  iT.ifn  'Infft  tu 
tCull*ut*^j1ii1i,  104;   rjfXl  uT,  Oil  ^ITQIB.   150: 

I'.LI.PhlllMlcJ  1>J'  illlAl*.  Iii 

K'"TX.  ^1,  177 

KiiW.i't  inirln,  hrpl-»»l»t  •utrltlmton  of.  aoi  | 

iiDii.jSs:  (llfluiilun.lBs:  prcvtii. 
iriiiiurr,  sjA 

Miiii-.ii-4  ■    MriAlUt 

Rum;^'].  vi/' 


MAMk.  hy^tnlr  nluc  n(.41T 
Maoand.  «i 

S*  - 

*-■-■■     «.lrt 

N.I nlUr  iiulmixwrr  ncnio«vliA9v499 

Satna   Hnioniiiaiuuul  iulotuan  liT.I%  m.iiI7, 

»1S 
Mlmuo  ui  J  Slflilb.  lt| 
telomvii.  ifr 
Sail  telh.  4t) 
fiAinlion,  iM 
Sdnstrfli.  •<,  jio 
Sinliaiy  iMhoili In.  j](:  initiku,  Chtcacn,  133 
ftipmnia.  41 :  cdu«4iiou.  161 

Siiiiiu,  rj 

Sircoiitf^  arabitl.  101 

SaniHVoiiiIli.M  :  ranvned  by  IKiflE.  u? 

SaiUn.  u 

Bdiuaif  c  Tpjucmhic,  6^  1}^ 

ftmblv*.  iDt;  In  ■J'lif^  ami  ful^.  145 

Scutlailna.    »«  Sr,tf!iijrit' 

ScBllct  fcvw.  M.  iV. ;  at*  ri-Uiianw.  n; 
Carried      liy    {luinrAli.:      aiilf -i>-  f^ 

fomilv*.  iQ,  iM;  lif  li»u««4iM^i   <  -.1; 

hy  milk.  It";  li>  •iiicicsl  nii-I  1  ii. 

Eium.  iiuiiHii^  Ell,  4SS;  ^IITuHion.  7*7 ,  by 
couieli^iitfH  iJi  i  prevaDlioe.  jm,  iua4«ii«l^ 
ivIuMoiK.  y,i  tuminarjr,  *]9;  t«iwlllat  1m- 
Ictilipii.  Hi 

S.ai]«  iskli.    StsSarM/ftf/r 

Sthduinaiin,^ 

!«chitirc.  ji 

Sclilfiounium  limniiobluiii.  107 

SchiiDmyrar*.  pi 

f^hmitdi^licrc  anil  tZu|«[><<,  iri 

Nrlimlrmanir  f« 

S:iiTic1ilcfliin  mciiibnine  In  tuAueim. 

Si'liolallllait.  fS 

Srilurilt'in,  j»i 

Vliihit  hniki.  4114-   blilld^lii'.  j'-i     ,l--^l:<    aiy% 

fnriiJi&ri.".   ("j:    h*itnJfln 

1i>')Cii^l1r.   40^;    Tilr   fill  '. 

^4?:  life  III  iietffuMC  (Oiv.^     ■     ■  1      .  '      "I 

cliiMnTii.lVt;  lieliilnK.4nj.  »ai«(.>luHU.«aj 
%(ho'»ti,  ni^hrol  FnfliHIlDii  of,  404 
SoliiiLlctiiii.  iM 
iivliii-iiier.  lb 

Sclillll/c.  37 
Scliuint'UfK.  401 
•k'  Srliwriniii,  ;4 

Sclrmin.  *■■  nrUllonv  >):  caDkBtloo,  ttat 
by  iltillDtd   liijiion.  Aj;  ^loiini.  rAs;   ••■ 

ftc'tcii.  ticdrwiTii,ini|>lovE*cil.4fi6 
V-fpgr-»*iim.  tA.  lAj 
Scr..(iilmn.  i{liii«lHUr.  muwTliin  ol.  t7J 
S^fiifuliiui  ilbiUidiK  U)winicul.  44^;  vlaiul*. 

IS* 
Vony.  in'nnlil'.ijo;  inbnlll«,|immilMi,49> 
■Soiirvy.rtikrt*.  4^0 
Svulrlla.  4r 

Scii-lutliinir.4i)i  (ur  ■  tiTtdrcn. ut 
Sul.  louul,  in  lni[is.  M 
SmI*.  Irap.  ui  hnuu  |iliimMlic,  )^ 
S«uM  U I  eanie  of  iIIkuv,  4 
StilenMry  ptaom,  *>nal  tmam  auu 

'or,4ij 
Ariltt.  *7 
Srlim-Knlm.  1R7 

^Iceiix^r  ii^i]tii^.^f  tv^k  tnltftniics,  31 
Sf  ]f-<liui;i[i'iH.  <iiilircift  of.  4)t 
Srlmi.  Ill 

Srnii-ii,  liih.-(ciil(ii»  Inttfclion  oI,  j» 
Scmuicturulu,  ti5 
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Senn,  Nicholas,  504 

St^jc  fti-tr,  133 1  lank,  blochemtc  chinpii  In, 
3D0 :  tArilc  process.  3^>i9 

^■piic-emia,  297 ;  causaLion.  i6j 

Sc[>iJcemJc  gangrene  Eaicuac.  Sec  Edema. 
maiignant 

Sequels.  »> 

Strrpciit's  venom.     See  KHmfiinH  serfimt'a 

Serum,  anudotal,  for  snake  poison,  liq;  anil- 
jila^uc,  304  ;  inimunixi[t|{  power  of,  T85 

5erum,s,  antimJcrobic^  194  ;  antiloxiC)  L94  ;  tMi- 
lubcrculou9.  ]<j;  t»clericidal,  >i 

^same  oil  as  an  adulterant,  348 

Se^-^KC  farm  s>'3teni»  35S;  walei-carried.  dis- 
posal of,  35fl 

&<.-M'n!t,  [B4 

Scwvr  aiT,  5J ;  bacteria  In.  JIj  duigen  from, 
3*i7-  in  ilweniiipiH  374 

Sewerage,  348 :  i>siems,  356 

Si-x  a^  a  factor  in  dihea»;,  J5 

Sexual  a  PI  13  ml  UB,  hygiene  ol,  453  1  excesses, 
di!i(A».-s  cau&ed  by,  63;  impurity,  inferlion 
convey"!  by,  156,  156,  315;  inlercourre  in 
pregriaiK-y,  4^0;  intercourse,  maritA),  per- 
venvd,  4^17 

Shaft,  a&pi rating,  379 

Shavir'K^  A^^ 

Sbeel,  Ti^iTainiiig,  for  delirious  and  insane 
patients,  4-15 

ShecL^  for  T>k  k-room,  461 

Shiija.  247,  iiS 

Ship  lt\'i.-r.    See  Tvphms/evfr 

S1iix^k,0|h!mTivi-,  niaiiagemenl  of,  SoB 

Sh<ies,  4i''>;  !>olHi.-s',4jy 

Showcr-Iiiith  hruah,  4IJ 

Sick-Toiiin,  455 !  appliances,  463 ;  anlficial 
hghiiiig  of,  4*3;  mrccf,  4S5i  cleflnging,  46S; 
contems,  459;  cooling,  45S:  diiinfeclion, 
^^\  furniture,  459;  healing,45S;  hitmjdily, 
43q;  selection,  4<i5;  Lemperalure,  458;  venli- 
laljon,  4ji6  ;  vj&i[nra,  470 

Silence  as  a  factor  in  disease,  46 

Silk  cUnhmg,  407 

Simmond,  133 

Simmon*!,  30^ 

Sinks,  hoUM,  3^3 

Siniees. accessory, of  now.  parasitic  invasion 
of,  t67  ;  patholt^JL-,  production,  161 ;  suppura- 
tive, vfj 

Siplioitage,  1o!>9  of  seal  t>y,  394 

Siphnnajiti^ra,  pathogenic.  99:  destrqclian,2i9 

Sistrurus,  117 

Skin,  nnimal  pamsile^  of,  164  -  baclerta  of.  73, 
163;  cnre  of,  435:  cough,  408;  diseases  con^ 
veycd  by  animals.  2c]o;  drseases  conveyed  by 
insects,  290;  diseases  conveyed  by  domestic 
animah,  144;  entrance  of  paraaiies  through, 
163;  lesion  of,  favoring  infection,  136;  mag- 
gots in,  99^  mycotic  infectinns,  3QO  ;  mycotic 
infections,  diffusion,  >9q;  mycotic  infections, 
prweution,  390;  parasites  alUrlcing,  160; 
vegetable  pa  rashes,  J64 

Sleep,  4J0;  lor  children,  435;  infants,  430;  In 
old  age,  438 

SIceping-cari,  care  of.405 ;  infection  conveyed 
by.  IS4 

5k-e[iing  stcknefls  of  the  Congo.  5e«  j\fri£am 
Mhatgy 

filoit-closct^i  3*>8 

Smallpox.  179;  cnusalion,  rj^'  death-rate  for, 
^i;  diffusion,  379  ;  difTu^^lun  by  fomileTL,  15]^ 
diffusion  by  rags,  337 ;  diminution  by  vaccina- 
tion. 195;  house  quarantine,  339;  immuniia' 
tion,  193;  inoculation  against,  779;  isolation 
and  di!iinfecliim  of  patient,  2S3 ;  prevention, 
>70I  st'asoual  relations  of,  57:  summaTy^JJO; 
transmission  to  frius,  19;  vacci nation  against, 
179;  statiFilics,  ifli 

Smith,  Allen  J.,  135 

Smith,  Angus,  374 


I    Smith,!.  L.>5J5 

Smith,  Theotald,  3i,  96. 142,  >^ 

Smoke  nuisance  in  city.  330 

Smokers'  patches,  432 

Smoking,  tobacco.  471 :  eflect  on  digestion,  416 

Snake-bite,  etiects  or,  iiS;  treatment  of,  119 

Snake- venoms,  117 

Snakes,  venomous,  itt 

Sneezing,  eieclion  of  bacteria  by,  12 1 

Snow,  removal  of,  from  city  streets,  319 

Soap,  bactericidal  action  of,  199;  disinfectant, 
T14  ;  for  cleansing  body,  411 

Social  intercourse  as  a  lacior  in  transmission 
of  disease,  I5J 

SociOLocic  Causes  op  Disease,  6i-7n 

Socks,  babies',  429 

Sodium  hypochlorite  solution,  disinfection  by, 
116 

Soil. air,  infection  from,  126;  as  ahacteriat  fil- 
ter, 127 ;  bacterial  comaTninalion  of,  T79; 
death  of  palhogenic  bacteria  in,  127,  liS;  de- 
Sltudion  of  panhogenic  bscieria  by,  ■»:  in- 
fection  of,  by  burin  animal  body,  I23;  infec- 
tion of  vermin  by,  12S;  pathogenic  tntcteria 
of,  120;  -pipe,  390;  -pip^,  branch,  391;  site 
and  character  of,  for  dwellings,  371;  trans- 
mission of  bacteria  through,  127^  transmis- 
sion of  disease  by,  [26 :  -water.  371 ;  -water, 
indirect  relation  of,  with  disease,  117 

Soils,  damp,  association  of,  with  disease,  137. 1>B 

Solarium,  Roman,  409 

Solid  disinfectants,  314 

Solis-Cohcn.  Myer,  371 

Solulol,  313 

Solveol,  J 13 

Snphocln,  3j 

Sound  as  a  factor  in  disease,  46 

Spaces,  open,  in  cities,  327 

Spanish- American  war,  typhoid  fever  carried 
by  flies  durinif,  135. 144 

Spasm,  occupation.  64 

Spasmoloiin,  117 

Speaking,  erection  of  bacteria  hy,  ut 

Specific  diseaKes,  causation^  iS;  graviljr  cooler. 
3ft7;  ventilation,  373 

Spermin.  36 

Spermolysis.  iSS 

Spiders,  inoculation  of  disease  by,  T37 ;  poison- 
ous, jiS 

Spiritla,  76 

Spirillacew,  73,  7* 

Spirillum,  73  i  cholera.  346 ;  obermeierl,  313 

Spirits,  use  of,  421 

Spirituous  liquors,  diseases  caused  by,  63 

Spirit  us  saponalus,  hand-disinfeclion  by,  214 

^irochneta,  73 ;  obermeicri,  313 

Spirowma,  75 

Sponges,  hot'Water  steriliiation  of,  vii ; 
marine,  prwtrnlion  ol,  30! ;  mounted,  for 
vaginal  work,  311 

Spores,  79;  anthraK,aa;  heat-endurance  of,  B3; 
tetanus.  So 

Sporoblaals,  90 

Sporogenoua  organisms,  resistance  of.  234 

SpotoEoa,  pathogenic,  93>  9f 

Spotted  fever,  276;  prevention.  277 

Sprue,  causation,  703;  diOusion.  163 ;  preven- 
tion, 163 

Sputum  cupfl,  467;  cups,  paper,  335;  tiil>ercu- 
loua,  disinfection  of,  333 

Stable  fly.  117 

Stables,  milk,  care  of,  130,  343 ;  letanui  bacilli 
in.  143 

Stands,  operating,  49S 

Stanton,  ti6 

Sraphisagria  against  lice,  331 

Staphylococci,  pyogenic,  action  of,  t6i,  acq 

Staphylococcus  aureui,  84 ;  destroyed  in  liver, 
173  \  present  in  oysters,  1^ ;  pyogenes,  397 ; 
aibua.397;  auTetis,397j  citrcus,  397 
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SiniiEM,  ni>>«r.  cart  of.  151, 4M 

SiaiMiri,  viniiialiun,  lit  -.  liuT.  m 

SKKfli.  4i>lnt((lian  d(  nisiipy.  <]j};  dry.dlnlu- 

la-Ifcia  n(  anil,  im;  ImbIIIic.   jW;  prawiie 

ftTflKtrrt    r>*5:    nlvtnifl.  m;   ^mniitii, 

Mmr")!'.        '    -:rt.^' It' in   vn.wii:  iiirlli' 

(tlKiii.     ■     ■■■  III -iltil.  J«.  >uj 

SIWHii'         !■   ■  -i-;m    '.1.    114: 

<nffu>ii»ip  "t  Ti^l-'«  icvTi  ipf  ,140,  L«l.  tjo.^la 
SienKTi'*  dud.  OlplocKciu  pfotnl  In  a«mp», 

><' 
SicOX'Ulnn.  19^1  by  hnl.  iMi  lwl«lr,  moi 

liol-wiirl.  »)i   nachaalcal.  Ii>)l  ci  dtna- 

InNt.iut;  huidt.  tu.  }•),  Inaduncnu.  »i. 

4iit,    ufimihe   Aviil.    jD):    T«cl«a*l.   ]«Ai 

•UAm.  na;  ilnmrvlic.^j 
Si  tilllHr.  Arnold,  i"! 
Slcilliicfk,  umii  |i(«urc.  M3 
SUrnbcru,  js.  A.  iw 

Sllckl't.  9>T 

Si»t(.  iii.iu,  )M 
Si  111.  14; 

Sliiiiuliiili  and  nnriDiki..  61,  «ja;  ncMuiM 
bl.unilei  |im*uTfl.  41ft 

SUKklUA,  (U 

SliMiMcb.  taclcila  of.  }j,  IM;  picpanllou  Cot 

QJICIIllloil,  jb6 

Slimwlilii,  caunllon.  941  i  ilUhnlmi,  ui ;  *pi- 
•Itmlr.Ki',  sBnjn*nain.>«li  Dwrcunil, M' i 

RlultlJ'lPi.H^j,  l^f 

i^ilmT,  iiuhm.  iiniiUlion  by.  jHn;  outhmnlc. 
lluiid'i.  i«<ililBilati  by.  3i»;  Knnklin  ofim- 
(Iw,  vtDiltaitmi  by.  «s;  ManvhoiiS.  »«n- 
lllmluii  hy.  yVi^  Mciumt,  vemllMiciD  by. 
jf*ai  vriHUQiiiii;,  iichctc^S,  iKt 

8Wn>n,  lirlrk.  t>^;  RM.iMi  ■'MI.M:  till.JfHi 
■low  couibu>UL>ii.  jfls;  ille.M;  voillllliiiK, 
.V*> 

SIrahlenplU.    Km  ActmainjftBti$ 

MnlKbl-JlvkM.  4M 

Stii-ci-i-an.  care  el,  wS;  -clainlnii.  jiS;  -filrm 

<.(  .-Kiet, }« 
Slrn-U.  ninlniriuiicr  mid  vniMitucn™  nl.  31* 
!^lfrplQLXPCit,  AlftiMiflliPiij  oft  liS',   ["iviirnoi^ia 

^ui  10,  I  JO 
Slirr.im-u.<i«,  j.v  Sj;  *r)-«i|'i.lnlli,  »fl7l  ho»- 

pttat   itAnfrtn*.    n^;   pyoi^onek.   i^i.  jg?. 

SifriPiuEliiit.  7^.  A«llfiDmyC4«.  >3ti;  loUc* 
liODa.  i!u^  inidurB.  joi 

SLrnclari*,  ImixuviiMd.  ^bA 

Sinigsnnll,  171 

Slf iiiiiivlciiiln  inlMliuils.  itiiccllon  ol.  ill 

Sli)vh(ilii.  <ft 

Sitidv,  tPKulAlian  of.  404 

StiiliE'in  mvi.  i« 

Kubimncc  triulblllalrlc*.  iM 

Sn-ktiKi;.  tii 

Suiiijtufui.,  cmmrot  dl«nl«,  >6 

ftuViiiii  dloild.  drhtmction  of  brdbun,  tjr ; 
rir>iMirlti>ii  III  inuwiuliw.  »6:  dntiuc- 
llonol  mu.  i^i:  dc*tniciion of  vfrmlii,  in  ; 

dJlillfmiull.  110;     r>lBl[»llon,  (loi    ■KBIIKl 

IW,  111:   malbimoilobia.    y);    oinlmant 

Suiiinur  dUiilica,  tt7 ;  <3lH«ri,  sS 
Sllii  hath*  lor  lubcrculald  ch'ldrrn,  ^^7 
SunhBlil. almoaplHtlc dlilnlvcliuii  by.  ini  ■■* 

butrier,  i^i 
EuiKniumcraty  pani.  31 :  iwn,  low  mbuiKc 

bI,  i£i 
£iu|inini11"!i,   vAt  1    caiitnlion,   397  j   Hifliialcifi. 

Sii|-|'iki.ii)x«  [troo?^4rf .  cont'cyincc  ol.  by  tur- 

(kuljuid  dtiiul  ii»lf  umeiilk,  lu 
fkur(ica1  nuiiiiif .  446 


PiMMpi lb»liy.<lm»lt>l wtnUim ' iSr.  d>4- 

nfloii,  >a:  avacUiaiMal  b>  <I'**»*.'J   itil 

T. .  '.iit~-,iiiLMia.qi 

ti'ii.r      .'"  inmlloa,  JM 

Sv.ciri>iiiii  iiiuclilna  III  elly  Mm**,  3J> 

Siclfnlom,  i^\| 

S*TTlti|ir-i!     ^(,   1^,  I9J 

!i   '  <<<  << lull  UIUC  of ,  n 

?■■ ■■   1 '.qrhcal.  ui 

^>i,li,u>,  .-.iKdilon,  jiNi  ciUadBoiia  Inlcrtion 
bv.  |■^L  dIfluMOO.  Ill:  by  housthold  iilen- 
illi.  lu;  by  (ucjcKalaud  iknul  ImiiuiiKnia, 
tu:  b)  v»-<<i».,ii'i:uira-|t«iital  iDircii.iii. 
yit;  bercditary.  u.  ^t<i:  inacalatad  iTif.><iri;1i 
ahniilani.  iy>;  inioauum,  1:, ,  tnafrla^c 
af ici.  jjc^  4p .  narvfiua  lUkordctt  li<rn*,  4^; 
perHM«iMc.i>ll;  polaaaol,  5$:  ftrsnotlaDi 
yifi  aummarir.  >J9 


T, 

Taat-lailmcn.  tu 

Ta*iinn*.v*-lj7 

TuMi;,  ImKidi'.  v'd;  flptcMtaCi  497  I  opcnuiv*. 
f.ii  laciiui  u'lrh.  )i« 

laMfWarr,  .-cirn4;)-3rii-<  i*(  tidrvlvna  b>\  tJJ 

Tfl^'I'H  li(<"«air»^.  "It 

Tirtiia  cai4ia.  10^  <i)iunivllMi,  tc#^  cumnw^ 
Ilia.  Irttiiniillnl  bv  Inicvu.  1  u ,  nliiii» 
ojccuv  m'i  vcTiiiix4Ca>\iik  in  tl'v^.  1441 
vtUplica.  laH;  Aaio  piim-laln.  im^  me^l^ 
DUwllatA.  14^:  miiti.  f^i  nieiMntA,  uAi 
uliuni,  idS^  bilKim  (Vftltd  by  iHr*.  IH 

Takaki,  t*} 

TmnpoiitH  i-aitiiial.  51a 

Taiicwtiiing.  i^:  lOBvajrad  by  bcrl.  117;  by 
dojt*.  144;  by  ftsh.  M7:  br  nail,  ibt;  liy  Iq. 
Kvti,  i.u  -.  by  nici,  r(»;  by  )uih.  147 

Tniantulu.  iiM 

Tn.csuv  nl  nruni*ts.«ss:  Bfrnl.  411 

TMh.  babia'.  (are  of.  iMi  taitCTttI  aclha 
uu.  146 1  tare  ul,  (M :  In  ulu  ujir.  ijl 

TrmpcraaKmla,  4^ 

TcmprlaliiT.   dnVi''ri!.  ii  1.  iiMiH    IjT. 

jjS;  InniiviicK.!. ■  ■  .  i4  alt 

111  dwcniiiiei. i^.  -<i  I  I ''- 

Tcnrbriu  <.l<iiruiaiib,  •/:> 

Ti'iirmcnl  hfJll^i'".  JJt 

Ti.-iiiiln,il  Inlfill'm.  74 

Tciniiiialiuiiul  dibd«e,  fti;  comnvoiial  iin^tiyl- 
aibaftei.  j> 

TtiIi  fm  racbon  moiioaid,  ji ;  loi  pntky  ol  air 
in  dwctllnKi.  174 

Ttlaiiiii.  117 

T<lBnuIyaili,  iBn 

T«iaiKH.    S««  TWamu 

Tdanoloiili],  117 

Tclaiiiu.  111.  Mil  amltailn.  ».  iW.  nn,  sqji 
bariUui— K« /f.  #*vj«.- eaosji  i  1  1  .  t.i>. 
voyd  hydsiblbrfiaaiilitoilii.  :  .rj 

by   iBtriiir.    141.  JM ;   cmnn-     .  ,i,r, 

wfi;  dldufllon,  mi;  hiltv-liun.  f--p>t4]iii».im  in- 
nui-iiiii'K.  m;  pfcvi'iiion,  fyi,  pucipml, 
Iti.m  v;i);bia]  d-iui-bliiir.  1^.  tpnn^^  rr^u. 
tantror.  ^ti  qiiminntv.  Id^;  T<fiiii.  ^.  17^; 
fovin,  rxporHiirciTi  In  nriiirili/Krutii,  iht.^  mj 

Traat  4aitl4  faver.  I4j;  cunt'cyrd  by  iivka. 
iji.  149 

Tbmbmniin.  jft 

TbrrmoniMtn,  cllulcal,  infection  by  unclcas, 
'M 

Tlicrmnnbor.  milk.  4IJ 

ThlrriTli],r.  iW 

TblnhaciFrla.  ;A 

Thiuthilx.  76 

Tlilnl.  caiiiiil'*,  uaiucoKDl  ol,  4711  pou- 
opFrailit.  rell«l  oliSm 

Tbrvadwtinn  ol  niHlma,  »• 
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Threadworms^  104-  135 

ThToai.  hacteiia  of,  ^j;  care  of,  4u-  care  of, 

in  chlLdiTTi.  4j6;  disinfcctanisln  diphlherui, 

1614;  mfeclJuDH,  |A6,  a66,  267 
Thrombophkbitii,  167 
ThruBh,  9D.  >4l ;  causalion,  141;  preveotion, 

14J 
Thymol  against  fUarb.^iJ 
Thymus  iiucleo-hi^on.anii-lrUiniceflect  01,393 
TJiKa  tonsurans,  93^  144,  190 
Tissues,  relative  reaislance  ol,  lo  Infection.  160 
Toad-bites,  iiS 
Tobacco  as  a  cause  of  nervous  disorders.  453; 

diuasei  caused  by,  63;  use  and  abuse  of, 

421 
Tongue  depressors,  infection  b^  unclean,  153 
Tonsil,  tnfeclion  through,  i»,   tyi;  lubeicu- 

losis  of,  257 
ToMBiHar  crypts^  paraslles  o|,  16S 
ToiLthithtJs,  Lausatlon,  36^;  difiuiion,  166;  pre- 

venlioii,  166 
Tonsils,  bacteria  in,  73^  care  of,  in  children. 

Tooth-brushes,  414 ;  -washes.  424 

Toxalbumiiis.  T12 

T'lKcmla,  rausalEon,  162 

Toxic  causes  of  disease.  A7 »  gns^k  atmos- 
pheTic,  50 

Toiin?:-  ITJ,  U3,  lyi.  161.  161,  177,  187;  func- 
tional dlMurbanccs  due  111,163;  tissue  changes 
due  M,  i6j 

Toxoids.  1S8 

Toxoiit-s,  188 

Toxnphor,  1S7 

To>s,  conveyance  of  infection  by,  131 

Trichoma,  iftj 

Traik'?..  ofleiislve,  regulation  of,  330 

Training  of  infants,  43c 

TmnftmKitkton  oF  di»?ase  by  aolmala^  1^9^146; 
prevention,  tij;  by  fla»,  134,  135.  137.  139. 
143,  146,  189;  prevention,  144^  119;  by  flica, 
133-138;  prevention,  aaj;  by  food,  1^7;  by 
hemjptera.  prevenljon,  230  ;  by  heredity,  7^, 
Z9^  3*i  by  Inaecti,  133;  prevention,  ifj; 
by  rata,  143 ;  prevention,  J31 '.  at  mfeclLoua 
diseaaea  through  ihe  placenta.  29.  See  also 
under  jlit .■  AttimaU ;  BaciilM^;  Bacteria; 
Diieasf ;  Fomitfs;  Food;  Ir^ecHon ;  In^ 
iff/s;  Parajiles;  Social inJercount;  $rairr; 
and  the  Sfifcialiiisfairs.  etc. 

TTHiisporlDtion,  Inlection  conveyed  by,  154 

Trap,  ball,  393;  bell.  393-  boiife  or  pot.  ^3; 
IJ",  393;  Ccans's,  394 ;  gully,  394  -.  Intercepting, 
390;  main,  3;9o:  Mason's,  393;  mid-feather* 
yii:  round-pipe,  392  1  siphon,  391 

Traps,  393  ;  grease,  393 

Trauma  as  cause  of  disease,  39,  40;  relation  to 
infection.  40,  183;  to  tumors,  41 

Traumatism  in  product  ion  of  nervousdisorders, 
40.  4^i^i ;  redunlion  of  immunity  by,  iSi 

Traumatisms,  occupation,  66 

Travel,  hygieHc  of.  405;  infection  conveyed  by, 
iM  ;  ri.-creational,  420 

Tr.iys,  instrument,  49FI 

Treatment  preliminary  to  operation,  505 

Tribes  in  city  streets,  3?6 

Trt-iflatodes,  103,  107.  359 

TreiidelenhuTg  posture.  49^ 

Trichina,  rofi,  260;  conveyed  by  pork,  147 

Tri<:hiT]e]Ia  Spiralis,  106,  j6o 

Trichiniasis^  106,  360;  diffusion,  147.  260; 
eosinophilia  in*  to6j  prevention,  Ttoi  sum- 
mary. 339 

TrlrhuioSis-     See  Trichiniasis 

Trichocepbalus  dispar,  105,  133 ;  eggi  of,  iii 

Trichuris  trichuts,,  I03 

Tricophylon.  91 ;  megalosporon,  92 ;  micro- 
spor^iij.  9J  ;  tonsurans,  92.  144, 190 

TnmelhyleneJiamin,  115 

Tiional,  59 


Tripperfaden.  317 

Triton-biles,  ri8 

Trough-closets.  398 

Trypanosoma,  93 ;  rats  infected  vrilh,  by  fleas. 

Tsetse-fly  disease,  i^ 

Tube,  ventilating,  Tohin'S.  378 

Tubercle  bacillus.    See  B.  liiArtcitlttns 

Tubercles,  causation  Of,  163 

Tuberculin.  193.  253;  cattle  reacting  to.  158; 
daugeifl  of,  T94;  O,  193:  R.  193;  tcit  tor 
milch-liine.  value  of,  14B;  tberapautic  use- 
lessneu  ol,  353 

Tuberculosis,  age  relation  of,  24.23;  autoln- 
ftciion  of  plimentaTy  tract,  257;  bovine, 
357;  and  human,  relation  of,  147,  257;  im- 
muniaition  against,  191;  cauiatlon,  150; 
civilization  a  factor  in,  26;  occupation  a 
factor  in.  2^  ;  other  maladies  factors  in,  73; 
overcrowding  a  factor  in.  61 ;  predisposing 
factors  in,  25T ;  predisposition  IransmlUed 
from  parents,  251;  conveyed  by  beef,  147; 
by  cough  of  caltle.  fij;  by  dusl,  ii3;  by 
food,  60,  147,  35S ;  by  household  utensils,  133 ; 
by  milk,  147;  by  sexual  impurity,  156:  oy 
surgical  and  dental  instrumenls.  153:  difTu- 
■iao  agencies,  737 ;  evolution,  251  ;  fotloW' 
ing  acute  infections,  prevention  of.  448; 
heredity  In  relation  to,  aji,  446;  hospital  a 
f'>r,  333  ;  immunity  against,  development  of, 
1^1  limmuniiBtlDn  of caLLle  against.  147;  In- 
fection of,  252;  mixed  in,  251;  isolation  in. 
753 ;  marruf  e  ol  those  predisposed  to,  253, 
4^;  notification  of.  339  ;  pneumonia  com- 
plicating, 779;  prophylaKla.  251;  an  eco- 
nomic problem,  254;  in  children, 4^6;  of  in- 
fection, iSj.  153;  room  disinfect  ion  after, 
25s;  SanBtoriutna  for,  354;  sumniary.  340 

Tuberculosis.  Cutaneoua,  fu.  Oenital,  2s6. 
Intestinal,  137.  Meaentcrte,  257,  Hidalc 
wr,  167.  Pulmonary,  955;  favored  by 
damp  soils,  12S;  nursing,  4^;  psychic  factors 
in  causation.  117;  special  prophylaxis,  ajj; 
lonsillar  infection,  173 

Tuberculous  bronchmneumonia,  27a;  caries, 
iBo;  cattle,  257,  2^;  diathesis,  TiJE;  hy- 
giene of,  446 ;  endocarditis.  273.  Infec^ 
tlon.  alimentary,  236;  alimentary,  primary, 
337;  cutaneous,  164,  234;  cutaneous,  preven- 
tion, 354;  genital,  172,  906:  respiratory, 
'55 :  preveniTon.  955 ;  tonsillar,  173.  257. 
See  also  //f/fclion,  tuAfrcuIous.  Perlcar- 
dilla,  273 ;  pleuriay,  172 ;  ulccratiOD  of 
bowef.  172;  wvrta,  1&4;  workera,  disease 
spread  by,  254 

Tuflnell,  496 

Tumor  formation  by  btastomycetcs,  89  ^  trauma 
as  a  determining  factor  in,  41 

Tunnel  disease.  2^1 

Tunniclifie,  345 

Tussoj^enic  zones,  40S 

T>phoid  fever,  age  relations  of,  15;  bacilli— 
see  B.  typhoius ;  care  of  sick-room  in,  143; 
cauaatfon.  1^3;  predisposing  faclon.  743; 
seasonal  relations.  36;  con valesccncs  from. 


nuiBJng,  487;  dlffuBloQ,  14J  ;  by  dfinking- 
water,  123;  by  fecal  matter,  123;  by  flies,  rts, 
a44;byfood,    147,  2*4  ;  by  greens,  151,  34a:by 


water,  123;  by  fecal  matter,  123;  by  flies,  r 
Ujhyfood,    147,  2*4;  by  greens,  151     348:^, 

»iilk,  133,  14R.  343;  by  oysters.  131 '  by  urine. 

133 ;  by  water,  113,  125, 401 '  favored  by  damp 

soils,  11S;  relation   ol,  with   soil   water,  127; 
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